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TRiNSACTIONS 


Olff THE 

HIGHLAND AND AGEICULTURAL 
SOCIETY OF SCOTLAND. 


PRELIMINARY NOTICE. 

It is the duty of the Directors, iu conformity with preceding 
practice, to prefix to the opening number of each volume of the 
Transactions a brief narrative of the Society’s proceedings during 
the last two years ; and, if the steady progress and continuous pros- 

e of the Society have hitherto permitted their predecessors to 
,rge this duty in a satisfactory manner, the Directors feel 
assui’ed that, at no former period, could the position of the Society 
have been reported on, under circumstances more favourable than 
those by which its course has been marked, since the date of the 
last preliminary notice. 

Seventy years have elapsed since the establishment of the 
Society — a period within which many other associations have risen 
and disappeared — but, notwithstanding the fluctuations incidental to 
such an institution, the Society lias year after year gathered 
strength, and now, it is believed, exhibits more vitality and greater 
resources than at any former period of its history. 

Its list of members may be accepted as the best criterion of this. 

la 1S40 the roll contaiaod the uamos of 2GB8 Members. 

»> 3851 jf ), 2775 f, ^ 

t) 1853 „ „ „ 2858 „ 

„ 3855 „ ,, ,, 3138 „ 

It is not only gratifying to observe this yearly accession of 
numbers, but it is equally satisfactory to know that it includes a far 
larger proportion of tenant-farmers tnan was formerly the case. The 
Dii’ectors nail with pleasure the disposition evinced by tiie practical 

TEAHS. — JULY 1866. A 
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Agriculturists of the country to avail themselves of the facilities 
of entrance lately conferred on them, and they believe that the in- 
fluence and utility of the Society cannot fail to be enhanced by 
their adhesion. 

General Shows. — The interest taken by the public in this im- 
portant department of the Society’s proceedings exhibits a gratify- 
ing revival. These Shows have been in operation for above thirty 
yearsj and have been repeatedly hdd in all the principal districts : 
their frequent recurrence appeared at one time to have a tendency 
to render the public less ready to appreciate their advantages, and 
this apparent indifference was perhaps increased at the time by a 
temporary depression in Agriculture. In 1848 the Directors found 
themselves, for the first time, without such applications ^ as 
enabled them to .continue Annual ileetlngs, and the subject having 
been submitted .to the special consideration .of the Society, it was 
resolved by the General Meeting, in July 1848, to hold the 
Shows triennially. The Directors, at the same time, explained that 
this alteration was owing, not to any change of opinion on_ their 
part as to the advantages conferred by Annual Shows, but simply 
to the circumstances in which the Society found itself placed, and 
that, notwithstanding the new regulation, requisitions for Meetings 
at intervals shorter than three years would readily be entertained. 

The triennial system never came into actual operation, the 
Directors having been enabled to hold Shows bienniall;^ at Glasgow, 
Perth, and Berwick, while they have now the satisfaction of report- 
ing that there , is every probability of Meetings taking place during 
each of the next four years. The preliminary arrangements for a 
Show at Inverness in 1856 have been completed j one at Glasgow 
in 1857 has been determined on ; a requisition for 1858 has been 
received from the Aberdeen district.; and there will be no dijfficulty 
in ansinging a fourth in succession at Edinburgh in 1859. In 
these i’Circumstances, the Directors have no reason to regret the 
change .mado in 1848; which, though in itself little more than 
nominal, has served to resuscitate the public interest in the Shows, 
pd to produce so marked a recognition of the advantages attend- 
ing their annual recurrence. 

Shows op Fat Stock. — In compliance with a desire generally 
expressed, the Society, at its General Meeting in January 1853, 
resolved to institute Winter Exhibitions for fat stod?:, poultry, 
dairy produce, and roots and seeds, to be held alternately in 
Edinburgh and in Glasgow. As no sum could be allocated for 
such a purpose out of the ordinary funds, without withdrawing 
encouragement (rom other objects which cannot he superseded ; and 
as local subscriptions, such as at long intervals are raised in aid of 
the Genpal Shows, could not be expected every alternate year, it 
was obvious that these Shows would have to be self-supporting, by 
producing, in fees of entry for stock, &c., and in money taken at 
the gates of the Yard, means sufficient to defray the premiums 
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awarded and the expenses incurred. The Directors were not 
confident as to such a result, but they considered it to be the duty 
of the Society to give the project a fair trial, and practically to 
test how far effect could permanently be given to it* Two Shows 
have accordingly been held, but the anticipations entertained by 
their promoters have, unfortunately, not been realised. The first 
took place at Edinbui'gh, in December 1863. Considering the 
shortness of the notice given, the stock — more particularly the 
cattle — in quality and in numbers exceeded expectation, and re- 
flected much credit on the competitors. The Exhibition, however, 
excited no interest on the part of the general public, and but little 
even among agriculturists, and* so meagre was the attendance, 
that, notwithstanding the strictest observance of economy, there 
was a serious difference between the receipts and expenditure, 
which had to be provided for out of the funds of the Society, 

The Directors, unwilling to accept this unsatisfactory result 
as conclusive, and trusting to a greater success at • Glasgow, im- 
mediately announced a similar meeting there for 1854. On this 
occasion the notice was ample, and every step was. taken calcu- 
lated to attract public attention to the Meeting. The results, 
however, were such as to compel the Directoi's to conclude that 
such Shows cannot be maintained, and that the interests of the 
Society required their abandonment. As. an Exhibition, the 
Glasgow Show fell short of that at Edinburgh, while financially it 
was most unfortunate, producing a deficit of above d£*o00. This, 
coupled with the apathy evinced, the impossibility of reducing the 
outlay, and the absence of all prospect of augmenting the receipts, 
compelled the Directors to recommend the discontinuance of such 
meetings, which was finally determined at the General Meeting in 
January last. 

AaKicuijTURAL Statistics. — During the last two. years the 
Society has successfully carried out perhaps the most important 
and onerous undertaking ever attempted by it. The jjublicity 
already given to the various proceedings under the . Agricultural 
Statistics Inquiry renders it unnecessary hero to recapitulate them. 
The Directors majr, however, take credit to tlio Society for having 
been instrumental in accomplishing that which for many years had 
been the aim of different Administrations, and of establishing the 
practicability of obtaining correct information respecting the 
Statistics of Agriculture. They can further claim for the Society 
the merit not only of having devised and organised the requisite 
machinery for this purpose, but of having successfully worked it — 
first, in the three counties of Roxburgh, Haddington, and Suther- 
land, and latterly over the whole of Scotland. The Directors 
would take this opportunity of reiterating their expression of the 
obligations under which tlie Society lies to the tenanirfaraers of 
Scotland, for the liberal and enlightened manner in which they 
responded to the appeal made to them, and in particular to that 
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large section of their number who so efficiently co-operated in 
conducting the inquiry as enumerators, or members of district com- 
mittees. While the measure would necessarily have failed without 
the general concurrence of Agriculturists, and though to them 
its success is therefore mainly attributable, it is nevertheless 
creditable to the position and character of the Society, that it 
should have been intrusted by Government with the charge of so 
important an investigation, and its success proves the extent to 
which the Society has acquired the confidence of the public, and the 
iiffiuence which it has the power of beneficially exercising. The 
Society having been requested by Government to continue the 
inquiry, arrangements are now being completed for doing so, and 
an appeal will again be made to the public spirit of the Scotch 
farmers, which the Directors confidently believe will not be unsuc- 
cessful 

Museum. — An important alteration is now in progress in re- 
ference to the Museum, which, it is hoped, will render the Insti- 
tution more attractive, and at the same time relieve the Society of 
a growing difficulty. Under the original arrangement, the estab- 
lishment contemplated four sections, — Implements, Geology, Vege- 
able Products, and Paintings of Animals. It soon became apparent 
that this range was too extensive, and involved, if properly worked, 
an expenditure which the Society could not afford. When the 
rooms were opened in 1841, they contained a good assortment, in 
model, of the most approved implements and machines used in 
agriculture ; but it was ere long found that these required constant 
additions, illustrative of all new inventions and impi*ovements, 
to an extent which the funds of the Society did not warrant the 
Directors in supplying. Accordingly, in 1851, when the Museum 
was injured, and its contents partially destroyed by fire, the collec- 
tion of models had in some measure become antiquated, and it 
was resolved to apply the sum recovered under policies of insui^ance 
in the acquisition of articles of more recent date. As the means 
of doing so were accidental, and the relief, therefore, of a temporary 
character, the Directors foresaw that the difficulty would recur ; 
but, before much progress had been made in restoring the col- 
lection, the Industrial Museum, since instituted by Government, 
was projected. The Society took the lead, among public bodies, 
in urging its establishment, and offered to transfer to Government 
its collectiou of agricultural models, and of geological speci- 
mens, on condition that the Institution should be founded in Edin- 
burgh.^ After much negotiation this was accomplished, and, 
accordingly, these articles will be immediately transferred to the 
custody of the Board of Trade, for removal tp the Industrial 
Museum. 

To replace the articles thus removed, the Directors have 
arranged with Messrs Lawson for a complete collection, illustrative 
of the vegetable products of the country in all their branches. 
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This collection will he instructive and attractive, and will possess 
the advantage of requiring but little annual outlay for maintenance 
after the original cost has oeen defrayed ; it will be similar to what 
Messrs Lawson are preparing for the Palace at Sydenham, and to 
that which they have completed under a Government Commission 
for the Paris Exhibition, and will comprise the following sections: — 

1st. Plants cultivated for their Seeds and Straw. — To be illustrated by a small 
sbeaf and specimen of grain, together with the manufactured products, as flour, 
bran, &o. The le^minous plants of this section to be illustrated by wax models. 

2dl. Plants cvltivaAed for their Herbage and Forage. — To be illustrated by dried 
specimens and seeds, with a series of botanical preparations and drawings. 

Zd. Plants cultivated for thdr Roots. — To be illustrated by wax models of each 
species and variety ; and, where necessary, drawings or specimens of the plants 
themselves — the products to be added from time to time as they can be prepared. 

4eA. Plants cultivated for their Uses in the Arts and Manufactures. — To be illus- 
trated by dried specimens, models, or drawings, of the plants, seeds, and manu- 
factured products. 

bth* Plants cuUimted for thdr Timber, Bark, §<?. — To be illustrated by specimens 
of the trees, seeds, and sections of the wood. 

Local Shows. — The Directors, appreciating the extent to 
which Local Shows are instrumental in agricultural improvement, 
have made it their special endeavour to continue and enlarge 
that system of District Competitions, and of connection with Dis- 
trict Associations, which has so long constituted a leading feature 
in the Society’s proceedings. By means of the premiums and 
medals offered in different localities, not only Is improvement pro- 
moted in the breeding of cattle, the quality of grain, the manage- 
ment of root crops, the ploughing of land, and in almost every 
other section of agricultural operations, but the finances of the 
smaller Societies are supplemented, and the efforts of all are 
directed into proper channels, while the regulations and practice 
of the Society are brought to bear upon their jjroccedings, 
thus gradually extending over the country, to a certain extent, a 
uniformity of object and of action. Further, to the connections 
thus formed, and to the friendly relations established by them, is 
mainly to be attributed that widely disseminated influence, which 
has enabled the Society successfully to undertake measures such 
as the Statistical Inquiry. 

PiiEMiirMS. — The annual publication of a Book of Premiums, 
and the advertisements which have appeared in the public news- 
papers, render it unnecessary for the Dmectors to enter into any 
detailed explanation in reference to the manner in which they 
have employed the funds intrusted to their care. It may be suffi- 
cient to state, that in addition to the sums allocated for the General 
and the Winter Shows, and for the local competitions of all de- 
scriptions, it has been the aim of the Directors to promote the other 
objects of the Society, and generally to encourage the progress of 
agriculture, in its scientific as well as its practical relations, by a 
judicious arrangement of premiums on a scale as liberal as war- 
ranted by the state of the funds at their disposal. 
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Veterinaet College. — The Directors .are enabled to report 
the continued prosperity and utility of this establishment; and 
they consider it right to express the obligations due by the Society, 
and by the public at large, to Professor Dick, whose professional 
ability, zeal, and energy, with the co-operation of the able 
colleagues whose services he has secured, have acquired for the 
Edinburgh Veterinary School a celebrity not confined to this 
country, as is exemplified by the number of English, Irish, and 
Foreign candidates for the Society's diploma, which continues to 
be recognised by Government as a passport -to the public service. 
It is right to add that the value of this diploma and the character 
of the College are materially enhanced by the manner in which 
the examinations are conducted by the leading members of the 
Medical Faculty in Edinburgh, and the most eminent veterinarians, 
both military and civil. The Directors have to express their 
regret that the health of Professor Goodsir, the Chaiman of the 
Yetei*inaryCoIlege Oommittee,hasforthe last two years deprived the 
Society of his valuable assistance; and they woulS avail themselves 
of this opportunity to thank Captain Falconar for the eflScient 
manner in which he has presided over the Examinations in the 
absence of the Professor. 

The Chemical Depaetment continues to he superintended by 
Professor Anderson in his Laboratory at Glasgow. Detailed state- 
ments of the work performed there have been periodically made 
by the learned Professor at each of the General Meetings of the 
Society, and need not now be recapitulated. The rates regulated 
by the Society, at which members can apply to the Professor for 
analysis, &c., and instructions in reference to the mode of trans- 
mitting samples of difiei'ent substances for examination, are ap- 
pended to the Book of Premiums, and will be communicated by the 
Secretary to any member applying for them. 

The Monthly Meetings continue to be successfully maintained, 
and to form a valuable and leading section in the Society’s pro- 
ceedings. One important advantage resulting from them presents 
itself in the extent to which the principal local associations have 
followed the example of the Society, and the spirited and success- 
fill manner in which they have instituted and carried on discus- 
sions of a similar character. 

Finance. he financial position of the Society is entirely satis- 
factory. The inroad which, in 1846, was made on its capital, has 
been more than repaired, and the Directors have annually been 
enabled to carry to the permanent fund a sum considerably larger 
than that portion of the life compositions required by the by-laws 
to be invested. The Directors consider it not improbable that the 
fi^d income of the Society arising from capital may, ere long, be 
sufficient to provide for the fixed expenditure required for the 
^tabhshment. When this occurs, it will be for the Society’s con- 
sideration wlietlier further accumulation will be necessary, and if 
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the entire payments by members may not be applied in extension 
of the premium lists. 

Establishment. — The Directors have to report no changes in 
the establishment, beyond the fluctuations provided for by the 
Charter, and they have to express their satisfaction with the man- 
ner in which the different Officers of the Society have discharged 
their duties. To the Secretary of the Society, Mr Hall Maxwell, 
the thanks of the Directors are especially due, not only for the very 
efficient manner in which the general arrangements of the Society 
have been carried into effect, but also for the zeal and ability with 
which he has superintended the inquiry into the Agricultural Sta- 
tistics of Scotland, to which allusion has already been made. To 
Mr Hall Maxwells exertions the marked success of the inquiry 
has been in a great measure owing. Of the importance which the 
Directors attach to the knowledge thus acquired of Scottish Agri- 
cultural Statistics, they have already expressed their opinion ; and 
they have reason to believe that that opinion is shared by the great 
majority of those who, having occasion to make use of the informa- 
tion so obtained, are best qualified to appreciate its value. 
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REPORT ON- THE GENERAL PRINCIPLES OP RECLAIMING LAND. 

By Mr Tnoiyus P. JamiesoWj Loogley Cottage, Ellon, Aberdeensliire. 

[Premium — Twenty Sovereigns.] 

The improvement of waste land is a subject which, for many years 
back, has strongly occupied the attention of the more enterprising 
agriculturists of Scotland; and it may reasonably be hoped that 
from the experience and observation of the past some guiding 
principles may be deduced which will serve to direct with better 
and surer effect the labours of the future. It embraces within its 
scope all the means by which land that has been hitherto sterile 
or unprofitable may be rendered productive and valuable. 

Two classes of ground at once present themselves; 1st, That 
which is adapted for being brought into cultivation ; 2d, That 
which is only suitable for planting. It is to the former description 
of land that we shall in the following report direct our attention, 
and we shall treat in detail of the different operations necessary for 
its reclamation from a waste state, describing the modes most 
advisable under different conditions of soil and situation, giving 
the results of our own experience and observation, and the princi- 
ples to bo kept in view in caiTying on the proceedings. 

In entering upon the improvement of any considerable tract of 
ground, perhaps the first thing that ought to engage attention is 

Shelter . — If the position be bare or exposed, it will conduce 
much to the value of all the subsequent operations, that, before 
anything else is done, a good-sized plantation be formed on those 
sides from which the cold and stormy winds blow. It will add an 
inch or two to the height of evei-y stalk of corn, and to the girth 
of every ox within the influence of its enfolding wings. Let the 
land for grass-parks, and it will put a pound or two of more rent 
on every field which lies within the bosom of the wood. We have 
been able to keep the ploughs at work on the south side of a 
plantation about 100 yards broad, when on the other side they 
could not go for frost. The error will rarely lie in planting* too 
largely : let there bo at least 100 yards in breadth ; but should 
there be a general absence of woods or shelter in the district, the 
extent ought to be greatly increased ; the bleaker and more bare 
the locality, the broader and thicker should the plantation be. 
The benefits of a large mass arc various. In the first place, the 
trees come up much faster, as they shelter one another ; and after 
they do come up, the benefit is much more decided to the land so 
protected : the individual trees attain a much more valuable size ; 
the expense of enclosing is proportionally smaller ; and the whole 
result is more profitable to the proprietor. In fact, unless the 
plantation he large, it will, in hare exposed situations, come to 
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nothingj and only make the bleakness of the locality more felt and 
visible ; witness the many stunted miserable belts of the pine tribe 
to be seen in low bleak districts. If a plantation is to be made, 
let it be done as soon as possible — the first thing : it will be grow- 
ing during the time the rest of the improvements are going on, 
and its benefits will be beginning to tell by the time they are 
completed. In clearing whinny ground with a view to future 
planting, or merely to get rid of the whins, instead of burning or 
rooting them up, we have found it a better plan, where they were 
thick, to cut them down with hedge-biUs, and leave them on the 
surface : there they soon perish and waste away, and, in doing so, 
rot out the parent stocks. Burning only causes them to come up 
with renewed vigour 5 and holing them out is expensive, and is, 
besides, not so effectual a cure. 

After having had an eye to the shelter, the next object should 
be the 

Lines of enclosure and fences^ as the laying-off of them affects 
a great many of the subsequent operations. Where they will not 
interfere with more important considerations, the lines should be 
straight, and at right angles to each other ; straight fences being 
the shortest and cheapest, and square fields the most economically 
wrought. If possible, let them run with the slope of the ground, 
or right across it, as the ridges will then be got parallel to the 
sides of the fields, which ou^t all to communicate as favourably 
as possible with the roads in the vicinity, and the ends of as many 
as can be got touch the streams or water-courses of the locality. 
With regard to the material of which the fences are to be com- 

S osed, if the ground to be improved abounds much in boulders, a 
ouble dry-stone dike will be the best. They make a complete 
fence at once, are easily kept, and take up little room: it will add 
much to their durability to have the coping-stones bedded and 
pointed with lime. Care should be taken to keep out all stones 
thtt have a tendency to disintegrate, and small round boulders; the 
interior should be well packed with small stones, and all the exterior 
stones laid on their flat sides, with the joints properly broken, and 
attention paid that the foundation be kept of sufficient breadth, 
which for a 4i-feet or 5-feet dike should be about 3 feet. * It will 
also have to be observed that the carters mix them .properly in the 
laying of them down, otherwise the large and the small will fre- 
quently be in wrong proportions. If the stones are mostly large 
rough blocks, a cheap fence may be constructed by piling them up 
above each other, wedging them together in a rough mannei’. 
Where this is well done, they stand a long while, as the weight 
and size of the blocks prevent them from being easily displaced. 
Sunk fences we do not like : in the first place, if properly sunk, 
they are expensive to make ; then they take up a great deal of 
space, and do not make a complete fence, even from the inside, 
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without a bar of paling on the top. They give no shelter to the 
field; and if the ground be wet, the ooze of water behind them is 
apt to make the wall bulge out and come down. Rabbits also 
lodge and nestle in the foot of them. In a moist moorish soil the 
slopes of the ditches are very troublesome to keep from slipping 
and running down into the bottom : we have cured this, however, 
by carrying a drain deeper than the ditch alongside of it. These 
slopes will seldom grow grass without being laid with turf ; cattle 
are very much given to standing about them, and prevent a sward 
from forming. Sunk fences should be about 5^ feet high, including 
cope, and built with a good batter, say 3 or 4 inches. The slope 
of the ditch should vary according to the dryness and firmness 
of the soil, and the width from the lip of the ditch to the cope of 
the dike may be from 8 to 10 or 11 feet. They answer best by 
the side of a wood, or on a rising bank, where they face the low 
ground. Stone fences should not be proceeded with in winter, as 
it is impossible to handle the materials with ejffect during cold wet 
weather, and bad workmanship will be the consequence. Where 
stones are not to be had, wire fences may be substituted ; these, if 
substantially executed, with good posts, make a very satisfactory 
enclosure. Hedges also make a good fence on suitable soil of pretty 
good quality, diy and not too light, if well attended to, and care- 
fully guarded with paling until they attain their due height. They 
are, however, expensive to protect until they grow up, as they are 
several years before they form a fence of themselves: they have 
been abandoned in many places where they were once tried, as 
few farmers keep them well. Failing all these, turf walls, with a 
bar of paling on the top, may be resorted to, although not a very 
satisfactory fence, as cattle are apt to tear them down, and sheep 
go over them. If whins are sown on them, rabbits then lodge 
about them, and the ditches alongside of them arc troublesome 
to keep. ^ 

The lines of enclosure having been determined, Roads should 
be constructed of sufficient width to let two carts pass easily, and 
allowing room to shift the tracks of the wheels. Having seen that 
the breadth is enough, good care should be taken to have them 
dry, both by side ditches and by underground drains, either below 
the road or alongside of it, as may be necessary, as without dry- 
ness no good road can be made or kept. The surface should bo 
kept smooth, and sufficiently rounded to run the rain water off 
quickly. All ruts ought to be immediately filled, as, if they are 
once established, it is vain to expect the carts to keep out of 
them. A heap of broken metal should always be kept in readiness 
for putting on :ivhenever it may be required. All loose stones 
should he raked off or broken small: where bi’okeu metal is to be 
used, the best sfones are the tough varieties of trap, such as green- 
stone or compact felspar. Lines of road should run rather along 
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the lower ends of the fields, as the weight to be carted off ought 
always greatly to exceed that carted on ; and the inaniire may 
generally be got out, for the most part, during frost, when the 
ground is hard and firm. 

Having got access to the ground to be reclaimed, and detei’'- 
xnined the dividing lines, if the subject is wet, perhaps the first 
operation should' be the Draining. It is an advantage to get that 
done before the sui'face is broken, as then the drains are not so apt 
to fall in ; moreover, trenching ought to follow, and not precede, 
the drainage, because, the digging being -best executed in the fall 
of the year, or during winter, it is desirable to prevent all stagnant 
water from souring the ground, and counteracting the beneficial 
influences of the frost and atmosphere, and the comminuting action 
of the spade. The stones that are turned up in the trenching will 
generally be more advantageously used for roads or fences than in 
drains, and the carting of materials on undrained trenched land is 
very toilsome and impracticable work. Therefore, presuming the 
ground to be clear of trees, whins, broom, and suchlike obstruc- 
tions, let draining be the first thing where the land is wet ; and 
whatever the nature of the soil may be, the first step towards that 
will be the securing of a good outlet. Whatever trouble or expense 
may be necessary, this should be effectually done, otherwise the 
drainage will^ be better left alone ; it is the mouth of the whole 
thing; and if it is liable to be obstructed, every ramification through 
the field, especially if it is a level one, runs the risk of being choked. 
Outlets are, however, often heavy and expensive jobs. They are 
either open or covered water-courses; the latter are generally con- 
structed of stones, and should be paved in the bottom, and the 
covering is of flags. Where the bottom is soft and full of springs, 
and the foundation consequently insecure for building upon, good 
stout boards should be laid across the bottom, and, if necessary, 
heather placed beneath them : this will afford a steady support for 
the side-walls of the drain. A ledge may also be made as a catch 
to keep the foundation-stones from being forced out by the pressure 
from behind. Instead of stone, these covered outlets may, in some 
cases, ^ such as where they pass through very boggy level ground 
or quicksand, be constructed of a long wooden box, or series of 
boxes, made of good strong planks, securely fastened together by 
galvanised nails,^ and caulked at the joinings. If the bottom be 
'^©ry yielding, this may be made to rest on piles ; and if carefully 
constructed, and accurately laid, a very slight fall will be sufiicient 
—even as low as 1 in 1000 may be tried, if, however, laying aside 
the question of expense, it be wished to make a superior job, an 
^gff'shaped duct, built of .dressed stone or brick, and the joints 
closed with cement, is perhaps the best yet invented. They are 
extensively used in the London sewers. 

Where flags are difficult to be got, or the water-course is of 
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large dimensions, it will be most economically made uncovered. If 
the fall is not great, and the soil of a nature that will stand, a 
plain ditch is the cheapest. The slope of the sides will vary accord- 
ing to the firmness of the soil ; for small ditches, 1 foot horizontal 
to 1 foot perpendicular, will genei’ally sujBSice. For deep cuttings 
no certain rule can be given : the thorough-drainage of the ground 
at the side of the cutting will conduce much to make the slopes 
stand ; and without that, even good descriptions of ground will be 
apt to slip during tracts of wet weather. If the stuff is very yield- 
ing, the sides should be run off in a long low slope, by carting 
away the materials takep out ; and if this is done to the extent of 
ratting the ploughs work down to near the bottom, some compen- 
sation will be obtained from the breadth of land gained. This en- 
tails a good deal of work, but makes a very satisfactory job ; and 
if earth is wanted in the neighbourhood, the labour may be turned 
to good account. Where there is a quick turn of the water-course, 
the sides at the place where the current strikes should have a mass 
of stones put in, faced up with large blocks regularly built, and, if 
necessary, clamped with iron. 

Where there is a rapid declivity, the bottom may be paved with 
good-sized stones or brick, sloped from each side to a low angle in 
the bottom, or falls may be made at intervals, like the steps of a 
stair. Where good-sized flags are to be got, they make an excel- 
lent job of these falls, set vertically on their edge,- with a good 
hold of the wall at each side, and well puddled behind with clay. 
Two or more flags should be laid flat at the bottom of the fall 
where the water strikes, as it will tear up small stones for some 
distance from where it rushes down. In the absence of flags, 
wooden planks may be used ; they will stand a' long time, if con- 
stantly covered with water. The ‘top of the side- walls may be 
coped with a good sod. Mouths of drains coming into such water- 
coui’ses should have a drop of several inches, so as to preserve a 
clear outlet in time of floods. The fall necessary for these water- 
courses will differ greatly accox'ding to the smoothness and hardness 
of the bottom. Ditches will do with as little as 1 in 300 ; but 
wliei'e the bottom is carefully paved with smooth materials, much 
less will do ; it may be got to answer as low as 1 in 1000. Whei’- 
ever there exists any doubt as to the sufficiency of i*un, the levels 
should bo carefully taken, and a section made- Where the drain 
is a covered one below ground, a fall of 1 in 240 at least should, 
if possible, he obtained. 

An outlet having been secured, then the rest of the drains may 
be set off, and in doing so we come to the question of depth and 
distance apart. As regards depth, recent experience has shown 
that it may be advantageously varied according to the nature of 
the subsoil. Where that is pure clay, of a very retentive nature, 
and when the evil results, not so muclx from bottom water as from 
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the retention of what falls npon the surface, then the drains ought 
to he close — say from 12 to 18 feet apart— and we would say of 
not less depth than 3 feet ; although experience, in some cases in 
England, we admit, points to 30 inches. Where the subsoil is of 
a more mixed nature, the depth may be advantageously increased 
to 3^ feet ; and where there is much bottom water, 4 feet will he 
found the most satisfactory. Except in the case of moss, or to 
catch the seat of a spring, we think it will seldom be found econo- 
mical to go beyond 4 feet. In moss or peat, the drains should 
always be deep, and, if possible, be cut clean through to the firm 
strata beneath, as, after the removal of the moisture, this sort of 
ground will subside greatly if it was very wet before. Drains are 
generally made too far asunder. Even with an open description 
of bottom, they will seldom give a satisfactory result in very wet 
ground beyond 30 feet apart; but in the majority of cases 24 feet 
will be the limit. Where there is not much bottom-water, and the 
soil of a stiffish nature, 3-feet drains, 18 feet apart, we have found 
make generally very satisfactory work. We have seen it main- 
tained, with a great deal of dogmatism and authority, that the roots 
of our cultivated plants having been traced 4 or 6 feet below the 
surface, and as they descend to that depth in search of food, 
the bottom water should be lowered to that level, and the drains in 
all eases made not less than 4^ feet. We consider, however, that 
this reasoning is founded on a wrong assumption ; the fibrous roots 
found 4 or 5 feet deep are there, not in search of food, but in search 
of water. Doubtless it is proper to have a good depth of free soil for 
the roots to work amongst ; but where the soil is so poor as that 
they have to dive 4^ feet fox food^ the cure, we apprehend, lies not 
in the application of drains to that depth, but in a supply of manure 
to enrich the soil. Some plants, such as carrots, and others of a 
like nature, require a good depth of hose soil for the development 
of their roots ; but many others, such as vines and fruit trees, 
thrive best with their roots kept near the surface. As the action 
of drains is not a matter considered as yet set at rest, we may state 
some actual results of drainage, carried on under our own eye, and 
selected with a view to show their comparative workings at differ- 
ent dimensions. 

A field of 39 imperial acres was close drained all over. The soil 
was a lightish loam, from 8 to 10 inches deep ; the subsoil a hard 
reddish sandy clay or till, requiring the constant use of the pick, 
frequently containing large stones or boulders. It was, indeed, 
the boulder-clay deposit, or northern drift, derived fi'om the hills 
of metamorphic rock in the vicinity of Dunkeld, which are mostly 
gneiss and chlorite slate, containing occasionally masses of trap. 
After^ going down many feet, it rested on the old red sandstone. 
The till, in some places, passed into a coarse sand or gravel, found 
not at any particular depth, but occurring mostly in the hollows. 
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After going to a depth of 4 feet, the till generally changed, for 
some distance down, into a dark pm-plish moist adhesive sandy 
clay, containing small fragments of the roots of trees, vaiying 
from the thickness of a quill to a few inches in diameter, soft and 
spongy, apparently the last traces of some ancient forest ; and it 
was the decay of this vegetable matter that we thought was ’the 
cause of the darker colour, and the somewhat softer and more 
greasy nature of the till at this depth. 

The ground, previous to drainage, was for the most part very 
wet, there being a great deal of bottom water ; when in stubble, 
during wet weather, the foot sank in it up to the ankle, and no 
single-horse cart could go through it with more than half a load, 
and that with difficulty, unless downhill. It got wet at the close 
of the year, and did not get dry again until next spring : in a wet 
summer the green crops were drowned in it, but a good deal of it 
was in a waste state. 

About 8 acres were drained 4^ feet deep, and 37 feet between 
the drains ; about 15 acres were drained 3^ feet, deep, and 24 feet 
between ; and the remainder mostly 3 feet deep, and 18 feet 
between the drains — the soil and subsoil being the same in all. the 
divisions, and the materials put in were 1- inch pipes with collars. 
The first crop after the draining %vas turnips, and the ensuing win- 
ter proved very wet. As regards the part drained 4^ feet deep, 
the result was, that, after a succession of heavy rains, the land con- 
tinued soft and wet for a few days after the rain had ceased ; and 
in walking across it the feet sunk too much, more especially when 
half-way between two drains, and the cart-wheels and horses’ feet 
went down a good deal in most places. The rain water, in short, 
took too long to pass off. A few days of dry weather, however, 
made all firm. In places where a gravelly bottom occurred, yield- 
* ing much water, the drainage was better, and nearly, but not quite, 
as well as could be wished. There was a good fall on the whole 
of the ground. Seeing the water in some places lying in little 
pools right over these deep drains, we thought some obstruction 
might exist in the pipes, and accordingly caused them to be opened 
in two or three such places. We, however, found all right below, 
and the pipes running but a moderate quantity of water. The 
drain appeared to be too deep for the surface-water to get down to 
it quick enough. Bo it I’emarked, that the subject hei'e was 9 
inches of black turnip soil resting on hard till A few drains put in 
4 feet deep, and the same distance apart, gave a still more unsatis- 
factory result- The action of the 3 J-feet drains was rather better 
than the 4^ ones generally, but the difference was not very great. 
Where the bottom was gravelly we cannot say that it was any 
better. The 3-feet drains, 18 feet apart, gave the best drainage, 
and the result was generally quite satisfactory ; but in those places 
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where the rise of bottom- water was very strong, in such places 
their efficiency was not complete. 

A small spot of this field, about a quarter of an acre, consisted 
of a peaty turf resting upon a blue spouty clay, very wet. Here 
it was found necessary to make the drains very close ; the water 
would, in fact, stand almost immediately above the drains.^ We 
should consider drains 3 feet deep and 12 feet apart requisite for 
such ground. 

The season after the turnips, the field was all under grain crop, 
sown with grasses; and after the crop had been taken off the ground, 
there came a tract of very wet weather. One day in October j when 
some heavy falls had ceased, which flooded the ditches and water- 
courses, we took the opportunity of walking over the field. We 
found the part drained 3 feet deep and 18 feet apart generally 

? uite firm to walk upon, and no water to be seen on the surface. 

'he ground drained 3^ feet deep, and 24 feet between, was not so 
dry in any part, nor uniformly firm to walk upon, being softest be- 
tween the drains. Some water was to be seen in some of the 
furrows, but no pools. The part drained feet and 37 feet apart 
was in most places wetter than that at 3^ feet ; where, however, 
we got the gravelly bottom yielding much water, there it was 
pretty firm and free of wetness. Furrow-draining 4^ feet deep 
seems very rare in Scotland. We have never seen any except 
what we executed ourselves, neither had any of the contractoi*s 
we employed been engaged with fun^ow-drains beyond 4 feet. 
We may mention that the full deepness was rigidly gone to in the 
drains above alluded to, and a particularly good job made of them, 
the weather being very favourable. 

Another fieldof 17 acres we di'amed with IJ-inch pipes, and col- 
lars 4 feet deep, and 24 feet between the drains, all over the field. 
The soil was moorish, and reclaimed, some few years before, out of 
the heather. It was situated near the field above mentioned, but 
both soil and subsoil were of a stiffer nature than in it, but less hard 
and stony, seldom requiring the pick. The top consisted of about 
12 inches deep of a poor stiffish loam, being what had been turned 
over in the trenching ; the under soil was changeable, for the most 
part stiff red clay, with almost no stones, very tenacious when wet, 
sticky and adhesive as putty. Not unfrequently it changed at a 
depth of 3 feet or so into a dark greenish or purplish sand, — ^not pure 
sand, but partaking more or less of an adhesive clayey nature, and 
derived from or related in some way to sandstone, as small fragments 
of old red sandstone occurred occasionally amongst it, and this rock 
protrudes in an adjoining field 200 or 300 yards distant, and we be- 
lieve underlies all .the tract of ground. Occasionally the clay would 
suddenlj^ change from top to bottom into a bed of a sandy nature ; 
this again, after a few yards, would perhaps revert into the clay, — 
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and so on. The sandy beds varied also in texture and hue, 
more or less coarse, but never changing into a right gravel. The 
bottom spit was often a dark purplish adhesive clay, resembling 
what was got in the field whose drainage we have already describ- 
ed, and, like it, containing'occasionally bits of tree roots or twigs. 
The amount of bottom-water was not generally very great The 
result was a perfect drainage of the whole field. In the autumn 
following, the stubble was firm, and in a state for deep ploughing, 
twelve hours after heavy torrents of rain had ceased. Several 
fields of the same nature as this one, and adjoining it, were pre- 
viously drained with stones, 3 feet deep and 30 feet apart. The 
result generally was not quite sufficient,' and where the rise of bot- 
tom-water was strong, decidedly imperfect. 

Over about 500 acres, furrow-drained, and consisting mostly of 
newly-reclaimed soil, all lying contiguous to the above, and situ- 
ated on the same formation, the results were similar to what we 
have detailed. Stone drains, we are of opinion, will act rather 
further on each side, and quicker, where there is a good fall, than 
pipe-tiles similarly placed. In stiffish soil, when carefully put in, 
they will stand a long time when there is a good slope on the 
ground. 

Thei'e seem to be cases in flat ground where open strata are 
reached below, where a good deep drain, say 4 or 5 feet deep, 
will dry a great distance on each side. Although we have said 
that it will seldom be economical to go beyond 4 feet, yet, in 
order to reach the seat of springs, a few deep drains, judiciously 
placed, will often be a well-advised undertaking. 

As to the execution of drains, we would strongly advise that the 
winter season should be avoided, as from the shortness of the day, 
and the risk of falls of snow, floods, and stormy weather, bad work 
is frequently the consequence. In cutting deep drains, where the 
sides are apt to fall in and the bottom get dii’ty, the earth should be 
first taken out alongthe whole line of the drain to within about a foot 
of the specified depth ; the bottom spit should then be taken quickly 
out by two or more men, according to the length of the drain ; and 
the bottoming and laying of the tiles in each drain should be begun 
and finished m one day ; and no tiles, after they are laid, left dur- 
ing the night with less than one foot of earth upon them. This is 
the only way we have been able to make a satisfactory job with 
deep drains, where the sides are apt to slip in, or the bottom trouble- 
some. Although it is always desirable to commence laying the 
tiles at the upper end of the drains, yet, in cases of running sand, 
and strata of a yielding watery nature, this cannot be well effected; 
they should be bottomed out very quickly, the tiles immediately 
laid in, and the earth returned above them, so as to prevent them 
being displaced by the rising of the bottom or falling in of the 
sides. In order to have this well done, the tile-layer must be a 
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Tery carefully^sdected^ coBScientious, trusty man, one that will not 
put in a tile until he see the bottom in a proper state : he should 
also put in the first covering of earth upon the tiles himself, or see 
that his assistant does it carefully, and breaks or displaces none of 
the pipes. He should be upon day’s wages, and well paid. 

With regard to the materials to be put in where collars are not 
used,. we think the pipes should be not less than 2 inches in the 
bore. Collars are generally made t:oo wide and too short ; they 
should be from 4 to 5 inches long. Where the bottom is 
clean working, and of a clayey nature, we think them unnecessary ; 
in other cases we would prefer them 5 but they require very care- 
ful laying, otherwise there will be many bad joints. It is a good 
pla% where the drain passes over any very soft or bad spot, to 
sheath the pipes completely in others of a larger size, as Mr Parkes 
recommends, and which we have found answer well. For leaders 
we prefer large round pipes. Horse-shoe tiles we have not used 
latterly at all. The junctions of the small drains should be very 
carefully made, the holes into the leading tiles fitted very exactly, 
and clay firmly rammed all round about. The connecting of lead- 
ing drains together is often very carelessly done. Tiles neatly made 
for the purpose should be got from the works. The tile-layer 
should have a tool for dressing tiles, and a sharp chisel and mallet 
' for taking out holes. 

In flat ground, small pipes are very apt to get sanded up, and a 
larger size than usual should he put m. Want of suflScient fall is 
the ruin of more drains than any other cause whatever. 

W e sometimes think that a better material than what we have 
at present might he got for drains, — ^tubes of a description that 
would admit water through their sides, and exclude sand and all 
solid matl^, and to be laid in long lengths, and closely secured at 
the joints. Our present pipes make a pretty good job in a clean 
wording bottom where there is a good fall ; but with fifteen hun- 
dred or two thousand joints, and consequent chances of going wrong 
in every acre, frequent imperfections can scarcely be avoided. 

In draining deep peat-mosses, large open ditches must first be 
made, and the drains not completed at once ; but after being cut 
down 2 or 3 feet, some time should be allowed for the moss 
to subside. ^ Where the peat cannot be cut through, wooden boards 
should he laid for the tiles to he placed upon, or hollow wedge- 
drains be constructed; these latter, if rightly done, will stand well, 
and are cheap. In flat ground, drains will sometimes draw a good 
distance in peat, and deep open ditches will occasionally lay dry a 
considerable breadth of mo^ 

Having got the land drained, the next thing is to clear the sur- 
face of stones or rubbish ; and if the subject is rugged, stony, or 
encumbered with tree roots, whin, broom, or other obstructions- 
tbe most satisfactory proceeding will be to have it aU thoroughly 
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trenched with the pick and spade, burying the rough sod in the 
bottom of the trench, and leaving all stones, roots, and rubbish on 
the surface to be carted oflT- The shoulder-pick, in the hands of a 
brawny rustic, will take no denial from the most stubborn mpor ; 
its persuasive tap is the most cogent argument hitherto discovered 
for inducing such soils to ;^ield up their treasures ; it is the “ open 
sesame” to all the riches within. The larger stones are left exposed, 
to be dealt with by gunpowder and steel. In blasting large blocks 
of several tons" weight, a larger jumper than ordinary should be 
employed. The greenstone and other trap boulders are generally 
easy to bore, being of a soft nature, and break up well : those of 
gneiss vary much ; if full of veins and seams, they are often trouble- 
some to blast by reason of its flying off in small pieces. Quartz- 
rock boulders are the hardest to bore, but generally break up well ; 
so does granite. The largest blocks we have always found to be 
of gneiss. 

The amount of stones turned out on some recently-reclaimed tracts 
in Scotland is an admirable proof of the spirit of agricultural im- 
provement which is now abroad : we have seen fields in Kincar- 
dineshire, after trenching, whose surface presented a complete skin 
of blocks — a perfect Arabia Petrsea on a small scale ; and, if we mis- 
take not, there is to be found, in the classic neighbourhood of 
Drumthwacket, a spot which has been christened Q-ibraltar, from 
the formidable ramparts of stone fences erected out of the produce 
of the trenching. We have also seen in the same county a tract 
of recently-improved ground, where the amount for blasting of 
stones over forty-four acres averaged £6. Verily, in demanding 
bread of the soil the husbandmen has received here a stone as tibe 
first-fruits. In some places what are called consumption-dikes have 
been made by building two face dikes containing between a broad 
space filled up with stones. The stony nature of improvable land, 
within certain limits, is not, however, without advantage, from the 
admirable fences for which it supplies materials close at hand. 
Trenching is best proceeded with in winter, as the gx'ound is then 
softer, and it is almost always done by contract. It may be of any 
depth not loss than 14 or 15 inches. 

The cost of trenching, draining, and clearing off stones need not 
be detailed, as hardly two cases are alike, and such estimates are 
of no practical utility. Trenching generally costs from £6 to £8 
peraci’c; sometimes, however, it will reach to £11 or <612. Blast- 
ing and clearing off stones varies exceedingly from nothing up to 
£6 or £8. Draining with tiles also varies according to the hard- 
ness of the bottom, me depth and distance of the drains, and the 
price of tiles in the locality. The average may be from £6 to £6 
per acre in Scotland of late years, excluding carriages. 

Where the ground is naturally less rugged, or has been partially 
cleared beforehand, trenching may be dispensed with; and the most 
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satisfactory and economical way of proceedine with its improve- 
ment we nave tried is, to break it up with toe common plough 
first, making a Bead’s subsoil-pulveriser follow in the furrow close 
behind. This breaks up and stirs thoroughly the bottom of the 
farrow, and will leave a loosened mass of soil to the depth of 16 
inches. A boy or woman, carrying a bundle of wooden pins, at- 
tends the man who guides ‘the pulveriser, and whenever he comes 
upon a stone, a pin is stuck in to mark the spot, and a suflicient 
number of men with picks and spades follow to take out the stones 
as fast as the ploughs move. Where any large block occurs, that 
would delay them too long to take out at once, it is left exposed, 
so as not to stop the ploughs, and such are taken out afterwards 
by blasting or by large levers. The number of men required will 
vary with the nature of the ground. We have seldom found more 
than four necessary after each suhsoiler ; for if more than these be 
required, the ground will probably be so rough as to render trench- 
ing more expSiient The sock of the pulveriser should be made 
pretty broad, and may be altered in shape to suit different circum- 
stances of the soil. -Two or three should be always kept for each 
implement, made of the very best malleable iron that can be got, 
as otherwise they will break readily at the neck. Land treated 
in this manner under good superintendence will be found thoroughly 
loosened, and admit of a spade being thrust down past the blade 
in any place. It may even be superior to trenching in some cases, 
as it does not bury the top sod, which contains the best of the 
soil. Tried extensively, we have found its results satisfactory, and 
the reclamation complete. 

The following is a statement of the actual cost per imperial acre 
of the reclaiming of the last field we treated in this manner ; 
horse-work being charged at the rate of ten shillings a-pair per* 
dkm^ men one shilling and eightpence a-day : — 

First ploagWng, . , . , . £0 16 0 

Subsoil pulverising, . . . , . 0 16 0 

Marking and turning out of stones after the pulveriser, 0 14 0 

Blasting and turning out larger stones, . , 1 17 0 

Gearing off stones and levelUng up holes, . . 10 0 

£5 3 0 

The ground here was thoroughly broken up and loosened to a 
depth of 14 or 15 inches, and completely cleared of stones to that 
depth. 

The stones left on the surface by the preceding operations are 
now to be taken off, and may be disposed of for fences, roads, 
drains, water-courses, filling hollows, making wells or buildings. 
They are removed either by carts or sledges. The irregularities 
of the surface are then to be levelled where they would impede 
the operation of the plough, and the ground prepared for crop. 
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In dealing with deep pure moss or peat, it will be necessary, 
for the proper improvement of it, to add some more solid matter 
to give it greater consistency; and we would unhesitatingly approve 
of burning the surface at the first taking in of such ground, as 
there is no fear of wasting the vegetable matter of a soil like this. 
It will destroy the tough sods which tumble about unbroken be- 
neath the harrows, and the ashes resulting therefrom have a power- 
ful effect upon the first crop. We have seen decent turnips raised 
in such cases in Ireland, without any other manure than the ashes 
of the surface. 

As to the stuff best adapted for mixing with peat, sandy earth 
or even sand itself is a very satisfactory application, put on thickly, 
at the rate of 100 tons and upwards to the acre. Marl, where 
it is to be had convenient, may likewise be used, at the rate of 100 
cubic yards or so to the acre ; but the continuance of it does not 
always answer, and in some cases it has been found necessary to 
discontinue it. Potatoes have been found, at least in some places, 
to thrive best on unmarled moss. Where good clay occurs below 
the surface, it may be thrown up from parallel trenches dug about 
10 yards apart ; but all kinds of clay are not suitable. The pre- 
sence of lime appears to be necessary for the proper improvement 
of peat. Sometimes it occurs in the peat itself; if not, it should be 
included in the application, and a mixture of salt with it has been 
found advantageous. The lime itself ‘should not be too heavily 
applied, as it will make the ground too loose and puffy. About 4 
tons per acre will be enough for the first application. Instead of 
much lime, we would advise a heavy application of bones, as they 
will supply not only lime but the phosphates, in which peat is 
deficient. For green crops in peat they will, we think, never be 
found otherwise than beneficial. As a manure, when to be got, 
nightsoil and ashes perhaps can hardly be excelled for such ground. 
Farmyard manure should be well made, so as not to keep open 
such a loose soil — the principle to be kept in view, with regard to 
peat, being to do what will impart solidity to it, and supply those 
earthy and mineral ingredients in which such a soil is always 
deficient. 

As to the cropping of reclaimed peat, potatoes will be found the 
most paying thing to put in, as they generally keep sound in it. 
After that, turnips or other green crop ; and afterwards, for a grain 
crop, oats ; but corn crops should be avoided for a year or two- 
Guano, mixed with either bones or rape-dust, we have found to 
raise excellent crops of potatoes or turnips in peat without any other 
manure. In the Western Islands, fair crops of potatoes are raised 
on peat with no other manure than sea-weed, but the quality is 
watery. The ploughing may be shallow in peat, and the rolling 
cannot be too heavy. 

Irrigation has been found to answer upon peat Where planting- 
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is to be attempted, Scots pine and spruce will be the most likely 
to succeed ; and where the peat contains a mixture of clay or sand, 
they may thrive pretty Willow and birch have also been 

recommended. 

As to the first treatment of other sorts of reclaimed land, it is 
generally considered advisable to give such ground, brought in for 
the first time, an application of lime ; and the practice appears to 
be a correct one. A considerable tract of land, which we had 
for some time under our charge, had been trenched by the pro- 
prietor out of an extensive moor, and after a crop or two had been 
taken, upwards of two hundrea acres of this raw material had 
been laid down to grass without lime, the owner of it being under 
the impression that lime was of little benefit. A few ridges, how- 
ever, of some of the fields had been limed by way of experiment ; 
the consequence was, that after ten years had elapsed, these pieces 
continued to show themselves much gi*eener, and were alwaysmore 
closely cropped by the stock 5 and all this piece of ground is now 
being relifted and laid down again to grass, with a heavy liming. 
Its natural state previous to the trenching was a heathy moor, 
mixed with coarse grass, and growing thick clumps of furze upon 
the best dry places, and in the swampy spots covered with rushy 
pasture. It was of a stifBsh nature, resting on a stiff, mostly 
retentive, subsoil. 

For land, however, which has been partly under cultivation 
before, and been let go again to waste — as is the case with a great 
proportion of our uncultivated soils — the benefits of liming are not 
always so marked : it certainly has frequently little effect, the first 
season or two. In a field of this description, which we limed in 
March 1852 at the rate of 4 tons per imperial acre, we left a portion 
unlimed, and alongside of it a portion limed at the rate of 8 tons 
per acre. It had been the previous season in potatoes, dunged ; 
and in the succeeding season, crop 1852, it was in oats sown out 
with grass. No difference was observed in the braird, and the 
three pieces came up alike until the month cjf July, when the 
double-limed bit began to take the lead ; that dressed at the rate 
of 4 tons stood next, and the unlimed portion was rather worst, 
but the difference was not remarkable. W ben they came to be cut, 
the distinction was more obvious, and they ranked as before, — the 
Ijart unlimed being thinner and shorter in the straw, the part 
limed at the rate of 8 tons per acre the thickest and most luxuriant, 
and that limed at the rate of 4 tons intermediate. The contrast, 
however, was not very striking. During winter and spring no 
difference was to be noticed in the young grass until the month of 
May, when the portions began each to rank as before, and the 
difference extended gradually until the grass was cut in the end 
of June. Then the unlimed piece was evidently behind the other 
two, and the bit limed at the rate of 8 tons was perceptibly supe- 
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rior to that dressed at the rate of 4 tons. It was in the rye-grass 
that the diversity wascshiefly apparent, it being closest in the bottom, 
and thickest and tallest, where most lime was laid on. The quan- 
tity of white clover and weeds was much alike in both, and the red 
clover failed in all the three pieces. The soil was a lightish loam, 
about 9 inches deep, resting on a retentive subsoil, thoroughly 
drained. A great deal has sometimes been said about burning 
with lime, — ^the above would tend to show that, for the first few 
years at least, even with a light indifferent soil, the benefit was in 
proportion to the quantity laid on. We may mention that we 
also limed about 15 acres of a similar description, at the rate of 
from to 8 tons of lime per imperial acre, and saw no traces of 
burning ; it was done after a crop of swedes. Where, however, the 
swedes had got nothing but guano and bones, the braird, after it 
had come up, took on a blandbed, whitish appearance for a short 
time, — which, however, gradually went off. We are of opinion 
that, where a good quantity of dung is applied, there is little danger 
of over-liming, except in the case of peat, which is apt to get loose 
and puffy. We would not, however, like to risk a heavy liming 
with only a slight application of farmyard dung. We may men- 
tion, for the sake of those who are accustomed to buy lime by the 
boll, that 1 ton of lime-shells was considered, where we were, equal 
to 6 bolls j consequently, 8 tons equal 48 bolls. 

In putting on lime, it should always be kept as near the surface 
as possible, as its tendency is to sink. It answers perfectly well to 
be put on in spring, before dunging the turnip land, and no fear 
need be entertained of its spoiling the effect of the manure. It 


may even be put on the drills after the plants are brairded. The 
chief thing is to keep it near the surface, and get it as well mixed 
with the soil as possible. 

The first crop on reclaimed heath land, where it has been 
ploughed, should be oats ; where trenched, either oats or turnips. 
We have found the latter do well even where the ground was so 
rough as that the drUls could hardly be seen. In either case we 
would advise a good application of guano — from 3 to 4 cwt. 
per imperial acre. Barley does not do well on new trenched ground, 
and should not Mb attempted. Awny spring wheat we have found 
thrive well as the second crop, turnips having been the first. Grass 
sown without cereals, as the first crop after trenching, we have 
found always come up very vigorously, and of a dark green colour. 

We do not think newly-reclaimed moorland should be laid down 
to permanent pasture, or even to two or three years’ grass. Such 
ground seldom jjastures well ; and graziers dislike it, as it will not 
teed beasts : it is also bad for milk. To lime it and manure it 


heavily, so as to have rank strong-growing crops upon it, se^ms 
the treatment most suitable, as the great roots which they throw 
out disintegrate the raw soil, and in we it mote pervious to atmos- 
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pheric action. Frequent and deep cultivation, to expose it to the 
influence of the frost and air, seems necessary for such soils, peep 
ploughing has been maintained not to answer for some soils in 
England ; we can only say that we have never heard pf it not 
answering in Scotland where the ground was dry or drained. The 
dark green lines of close-eaten grass over our drains mark for a 
long time, in characters that even those that run may read, the 
effect of a thorough loosening-up of the soil. The idea that land 
will feed itself in grass, is true only of good soil ; but poor newly- 
reclaimed ground will do quite otherwise than feed itself. The 
finer grasses soon vanish from its surface, and are replaced by fog, 
daisies, ranunculus or crowfoot, Prunella vulgaris^ and by Holms 
lanatus^ and suchlike coarse grasses and weeds ; and eventually the 
heather and furze appear, showing the tendency to revert to^ its 
natural state. Bather, therefore, keep such soil in high condition, 
and leave it only one year in grass for a time, until it begins to 
turn into something like land. We suggest a cropping something 
like what follows : — 

Isi year, Oats, with 3 io 4 cwt. of guano. 

2d „ Turnips, weU dunged and limed. 

3d „ Oats. 

4th „ Potatoes, manured. 

6th „ Awny spring wheat, top-dressed, 

6th „ Grass. 

7th „ Oats, with guano. 

8th „ Turnips, dunged and eaten partly by sheep, 

0th „ Barley, sown out with grass seeds. 

Fine expensive oats need not be sown on reclaimed heath ground, 
as they get coarse in one season. 

Wllere, however, •circumstances render it expedient to lajr such 
land down to grass, we would recommend that this be done without 
a grain crop, w’e have tried the plan over upwards of 50 acres of 
such ground, and can speak favourably of the result. The grass 
seeds should be sown thickly — about 3 bushels to the acre, if the 
land is poor. Some advise a mixture of barley, but a good propor- 
tion of Italian rye-grass is preferable, as the barley sometimes 
does not come up well. If the preceding crop was turnips, the 
land need not be ploughed, but wrought with tVo turns of Ten- 
nanf s grubber ; sometimes one turn of it will suffice, if the ground 
is not hard. The surface should be made very fine by harrowing 
and rolling, and a heavy rolling, should succeed the putting in of 
the grasses, to be repeated after they braird. The grass will come 
up unequally, and faster in some places than in others. Annual 
weeds, su<^ as spurry [Spergula arverms) and Persicaria maculata^ 
also occasionally come up strongly. A good plan is to mow it all 
over as soon as it will stand the scythe, and then put on sheep. 
They will^ eat it very dose, as it is sweet ; and next season no 
annuals will be seen, and the land will be found very clean* 
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Tracts of a very sandy nature have sometimes to be taken in. 
The best mode of dealing with them seems to be, where a heavy 
marl is to be had, or clay containing a mixture of lime, to lay that 
on thickly, at the rate of 50 tons or upwards per acre, and try 
potatoes. Clay or marl is occasionally to be got below such soils, 
and may then be thrown on the surface out of parallel trenches. 
The land so treated will not reach its productive state for a year 
or so, until the clay gets pulverised and thoroughly mixed with the 
sand. 

Shallow lakes may be occasionally drained and brought into cul- 
tivation. The muddy bottom will take some years to solidify, and 
if large, the improvement must be of a gradual progressive nature. 
The first thin^ to be done is to have a main outlet or leading ditch 
constructed ; into this run parallel ditches, and leave all open for 
some seasons, until the ground settles down and solidifies to some 
degree. During this time a deal of pasture or rough foggage may 
be got, and heavy cuttings of aquatic plants. Ditches should be 
made all round it, to cut off the water from the higher grounds. If 
the bottom continues of a shaky muddy nature, it may be most ad- 
visable to keep the surface dry by these open parallel ditches, and 
retain it as a meadow. A great mass of stuff will be got off it, and 
it will be best pastured by cattle of a not too heavy description, 
such as West Highlanders : sheep are apt to rot on it. 

We had for some time in our hands a lake treated in the above 
manner, extending over about 200 acres. Its bottom was a rich 
bluish mud for many feet down in most places. It being near the 
level of the sea, and the bottom of such a soft nature, covered 
drains were not attempted. It was kept dry by parallel ditches, 
and we pastured it with West Highland cattle and ponies, and a 
considerable extent was generally cut for meadow hay. 

We now proceed to give some actual results, deduced from a con- 
siderable breadth of i*eclaimed ground, and selected with a view to 
show what increased value and progress in productive power have 
arisen, after the lapse of different periods of time, since the date of 
reclamation, and consequent upon different modes of treatment. 

About the year 1840, and a few subsequent years, some 250 
acres of waste ground, lying to the south-east of Birnam Hill, in 
the parish of Little Dunkeld, Perthshire, were trenched and brought 
into cultivation by the proprietoi% Its original condition was part 
of a heathy moor, sloping with gentle undulations in an eastern 
direction, and lying right in the line of march which the famous 
wood must have taken on its way to Dunsinane, an expedition from 
which the trees of that classic locality seem never to have altogether 
recovered. Its surface was generally occupied by whins m the 
drier portions, where there was any depth of soil, and in the thinner 
knolls by short open stunted heather, mixed occasionally with 
coarse benty grass. In the wet hollows the water had frequently 
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lodged some accumulation of sandy mud ^ and such pieces, when 
drained, formed the best ground. The moist portions, where the 
water did not lie, were covered with coarse rushy grass. The 
whole subject was rather a stiffish quality of soil, and rested on a 
retentive red till, beneath which lay the old red sandstone ; and 
the worth of it in, this state was estimated by a very competent 
valuator to be not above 2s. 6d. yearly per acre. These 250 acres 
were, after a crop or two, laid down to pasture, and let as grass 
parks by public roup, so that from the rents thus obtained a per- 
fectly unbiassed statement of the improved value can be given. 
Being naturally wet, almost the whole was drained, and this was 
done with the stones got from the trenching and blasting, 3 feet 
deep and 30 feet apart Most of the fields got no lime, and many 
of them received no other manure than bones and rape-dust. The 
stones bein^ mostly consumed in the drains, fences were erected of 
wooden paling. The trenching and draining averaged £13 per 
acre. BLere are some of the results after the lapse of several years. 

No. 1. — field of 27 acres. Had been trenched, drained, and 
moderately dunged, but not limed. The drainage was pretty good, 
and naturally it was a lot of rather better than average quality. 
In 1862 it had been about twelve years in grass, and was a good 
deal fogged ; in the thin knolls traces of heather were appearing, 
and there was little keep for stock upon it till usually about the 1st 
of June. During 1852 and 1853 its rent, per imperial acre, ave- 
raged 193. 2d. We ploughed it up out of the lea to put it through 
a course of cropping, and sowed it in spring 1854 with oats, giving 
it in all 33 cwt. of guano, applied on the worst, places. The whole 
of the crop was sold by public roup, at an average of £ 8 , 16s. per 
imperial aW . 

No. 2.— A field of 16i acres. Had been laid out to grass about 
the same time as the above, but some of it had got no dung ; other- 
wise its treatment was the same. On one side of it the drainage 
was rather imperfect, but naturally it was one of the best lots of 
the ground : it was a good deal fogged in most places, but much of 
it had still a good green colour, and was pretty closely eaten by the 
stock. During the three last years its rent has averaged 23s, 9d. 
per acre. 

No. 3.~A field of 17J acres. Had been in 1852 upwards of ten 
years in grass, and had been laid out without either dung or lime, 
and was naturally a bad lot. Heather and whins were beginning 
to appear in many places, and in parts the drainage was imperfect. 
In 1852 it^ let for 15s. 4d. per acre. We ploughed it up, and 
sowed it with oats in spring 1853, giving it 3 cwt, per acre of 
guano over the whole field. The crop averaged fifty bushels per 
imperial acre. 

No. 4.— A field 17i acres. Also a bad lot, and laid down to 
grass without either dung or lime. The drainage was tolerably 
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S ood. Heather and whin were beginning to show themselves, and 
uring 1862 and 1863 its rent averaged only 13s. 4d, per impe- 
rial acre. It was ploughed up and sown with oats in spring 1864, 
getting 3 cwt. per acre of guano over the whole field. The crop 
was all sold by public roup, and averaged £8, 9s. per imperial acre. 

Some fields, whose condition had become similar to that of Nos. 
3 and 4, were broken up a few years before, and put through the 
following course of crops: — 1st, Oats; 2d, Green crop (for 
which the stubble had been deeply ploughed with three or four 
horses, to bring up the original sod, buried by the trenching), well 
limed and dunged; the crop all carted ofP, and the land sown 
with, 3d, Wheat and grass seeds, also getting generally some 
dung. We select the following: No. 5. — A field of IGJ acres. In 
1862 it was under first year’s grass, pastured with sheep. In 1854 
it was let as three-year-old grass, at an average rent of 26s. per 
acre. No. 6 . — A field of 14J acres. In 1852 it was under first year’s 
grass, cut for hay, and was let, in 1854, at an average rent of 28s. 
per acre. No. 7. — field of 20 acres, more heavily dunged than the 
px-eceding two. In 1853 it was under first year's grass, cut for 
hay, and in 1854 was let at an average rent of 40s. 6d. per acre. 
Part of this field was so poor that it hardly covered itself with 
heather in the original state. This side of it, instead of being put 
under wheat when sown out to grass, was in oats ; and some of the 
stalks on this worst portion measured 6 feet 5 inches in height from 
the surface of the ground, and the average per acre of the whole 
was 67 bushels, it being rather much lodged in some places, and 
exposed to damage by game, JV. J?. — Nos. 6, 6, and 7 were all 
liable to much injury by rabbits and hares. 

Some fields of this same tract of ground ■yere reclaimed at a 
later date, and drained with tiles. Of these we give 

No. 8. — A field of 21 acres. Partly trenched, and partly 
ploughed and subsoiled with Bead’s pulveriser. All drained and 
limed. One half moderately dunged, and the turnips carted off; 
the other half manured with bones and guano, and the turnips 
eaten off by sheep. In 1851 it was in first year’s grass cut for 
hay. In the three following years it was let for grajzing at an 
average rent of 21s. 8d. per acre. Naturally it was below an 
average lot. 

Upwards of 200 acres were reclaimed of a lighter and infeidor 
description of waste ground, lying mostly to the north side of the 
above, and containing patches here and there of land which had 
been recently cultivated, but had gone again to waste. All wet 
and lying on a retentive till, and drained with pipes at different 
depths and distances apart. It was mostly brought in by the 

S lough followed by a Bead's subsoil-pulveriser in the manner 
etaued in a former part of tliis report, the worst and most rugged 
places only bemg trenched. Upwards of 60 acres were laid down 
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to grass witliout a grain crop, receiving no dung, but having the 
green cro]) (whict consisted partly of potatoes and partly of 
turnips) raised with guano, combined either with bones or rape- 
dust The turnips were consumed on the ground by sheep, and 
the land got no other application, previous to the sowing of the 
grass seeds, except 4 tons of lime per acre. It was partly mown 
and partly pastured the first autumn, and next season 36 acres, 
being a fair cut of it, were let to a grazier at 32s. per imperial 
acre ; and since leaving the quarter, we have had a communica- 
tion from the agent who manages the property, to the effect that 
it is about to be let to the same party on a lease of years, to be 
kept in grass, at 28s. per acre. 

A field of 25 acres reclaimed at the same time, of quality 
upon the whole superior to the above 50 acres, and simi- 
larly treated, except that it had a greater weight of turnips eaten 
upon it by sheep, the crop being better, got the same quantity of 
lime, and was sown out to grass with a crop of oats, which, 
although damaged in some places a good deal by rabbits, averaged 
over the whole field 40 J bushels per imperial acre. It was grazed 
the next year by our own cattle, and did very indifferently, being 
very inferior to the land sown out without a crop. It was let in 
1854 as two-year-old grass for 17s. 7d. per acre. And this in- 
feriority in the rent we consider was owing solely to the different 
mode of laying down to grass. It was better watered, and ' as 
favourably circumstanced in regard to fences as were the 60 
acres before mentioned, which latter were also even more exposed 
to damage by rabbits and game, being, in fact, surrounded on all 
sides by covers strictly preserved. 

We give the followiug instance of a piece of ground reclaimed 
in a speedier manner than is generally done, to show that there 
may be frequently time unnecessarily lost in what is called giving 
the surface time to rot. We trenched it out of the rough heathery 
state in March 1852 at a cost of £5, 6s. 8d. per acre ; and the 
expense of the drainage, which was executed subsequently to the 
trenching a few weeks, amounted to within a triide of £5 per acre, 
exclusive of carriages. The stone-blasting cost about £2, 10s. per 
acre. And the same season, June 1852, we sowed the gi^ound 
with white globe turnips raised with 7 cwt. per acre of a mixture 
of guano and dissolved bones* The surface was so rough that 
the drills, after being formed, were in some places hardly dis- 
tinguishable ; however, the turnips grew well, and reached a weight 
of about 18 tons per acre.^ They were all carted off, and the 
ground sown next season with awny spring wheat, getting an 
application of about 10 tons of rather rank farmyard dung. The 
following is a statement of what the produce realised per imperial 
acre j— 



QENBEAL PIHNOIPLES OP EECLAIMING LAND. 


29 


Grain, ireight 61 lb. 28 i bushels, at 8s. 4d., . . £11 17 6 
Light grain, 2^ bnsbels at 6s., 0 13 6 

£12 11 0 

Grass seeds were sown with the wheat, and the appearance, 
when we saw it last in April 1854, was very promising. 

In conclusion, we would express the hope that agricultural 
improvement is only yet gathering its strength, for there is still 
much to doa It would appear that, in Italy, land of average 
quality, possessing no special advantages, is by irrigation made to 
yield 24 tons of grass per acre in the course of a year. We do 
not see why British ground should not be made to do the same, 
allowing something for difference of temperature. With the hdp 
of sewerage matter, this may apparently be exceeded in Scotland, 
as is instanced by the results obtained by Mr Telfer of Cunning 
Park. Let us treasure up the contents of every sewer and stag- 
nant puddle that is now spreading pestilence through the land : in- 
stead of filling our churchyards, make them, in the first place, fill our 
barnyards. With the refuse of every factory economised, and the 
sewerage of every drain and gutter turned over our fields, who 
can place a limit to the productive powers of our soil? Eeclama- 
tion of new ground cannot go on without foreign supplies of 
manure, as the older land will take all that proceeds from itself, 
and much more, if it can get it.. Therefore, failing Peru, we must 
look around us. If, instead of laboriously dragging manurial 
supplies from the other side of the world, we can find it nigh us, 
even at our doors, proclaiming, by cholera, typhus, and nuisance- 
removal acts, that at least it ought not to lie ihere^ then Peru 
may go ; we need it not. 

On one occasion in the Peninsula, afflicted officers of the com- 
missariat complained sadly to Wellington that the supplies were 
running short — that, in fact, the last of the Spaniards' cattle were 
about eaten up. “ Well, then,” said the great Duke, wo must just 
fall upon the sheep ; and when they are all finished, I suppose we 
will have to go.” In like manner a cry is beginning to arise that 
the guano is nearly at an end ; and what, asks British agriculture, 
is to be done? 0 British agriculture, if the guano is finished, 
you will have to fall upon the nitrate of soda, and the phosphatic 
coprolites of the crag ; and when the last nodule is gulfed up, 
why then you must go to the sewerage of our town population, 
for there or nowhere is your Peru. 
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REPORT ON PLOUGHING LEA. - 
By Mr Jambs Pobter, Land-Steward, Monymnsk, Aberdeenshire. 

[Premium — The Gold Medal.] 

The is perhaps the best and most eflScient of our agri- 

cultural implements ; and if not the most ancient, it must be very 
nearly so. Virgil, Horace, and Pliny were all farmers, and thw 
talk of its being used by the Romans at a very early date. It 
seems to have then been but very rudely constructed, consisting of 
a beam and only one handle, made of two crooked pieces of wood. 
Some kind of a share appears to have been attached, but no mould- 
board of any description. This rustic piece of mechanism had 
more the resemblance of our subsoil-plough than any other kind 
of plough now in use, and its description indicates how imperfect 
it must have been. It is not proposed here to trace the progress 
of the plough, nor to recapitulate the improvements which, from 
time to time, have been made on it. As agriculture advanced, 
better ploughing and a finer' description of implement were 
naturally sought for, and men of inventive genius began to turn 
their attention to the subject. Mr James Small, an East Lothian 
mechanic, was perhaps the first who produced a really efficient 
plough : it has been long well known by his name. Many of our 
best mechanics have imitated, and no doubt improved on it ; 
and till of late years, when ploughing-matches became so numer- 
ous, and the rage for high cutting began to increase, it was 
generally adopted throughout the country, with the marked appro- 
bation of the most eminent agriculturists. With so many plough- 
ing competitions, the taste for fine-looking work has now become 
the order of the day, and the high-^crested plough the only favourite. 
Many of these implements, said to be improved, have from time to 
time been presented to the public, but the one most in vogue, I 
believe, was invented by Mr Wilkie, of TJddingstone, near Glas- 
gow, and is known by the name of Wilkie’s high-crested plough. 
It cuts the furrow-slice at a very acute angle, and produces a fine 
crest of mould on the top, always standing considerably above the 
square. Nearly all our mechanics now imitate this implement with 
less or more alterations, always taking care to preserve the high 
crest ; otherwise their characters as plough-makers would soon be 
at a low ebb among prize ploughmen. 

The propriety of high-crest^ ploughing has at length begun to 
be questioned by many practical farmers. Of the utility of the 
system I was always rather doubtful, and with the view of throw- 
ing some Kght on the subject, I this year, on the home farm of 
Monjrausk, in Aberdeenshire, determined to test the matter by 
actual experiment, in a comparative trial ; between the two-pair 
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horse ploughs already alluded to, and a trench-plough drawn by 
four horses. The high-crested plough was of iron, made by Sellar 
and Son, Huntly ; it weighed 2 cwt., and cost £4, 4s. The other 
two ploughs were of wood, made by a plough-wright in the dis- 
trict, and were both imitations of Small’s plough ; the pair-horse 
one weighed If cwt, and cost £3, 12s. ; and the trench weighed 
SJ cwt., and cost £5. The experiment was conducted on heavy 
as well as on light soils; and in order to make the contrast as widely 
different as possible, it was deemed best to choose the heaviest and 
the lightest soils on the farm for the purpose. The depth and 
breadth of the furrow-slices of each lot were measured by a 
member of the Highland Society when newly ploughed up. 

1. Heavy Soil , — The field on which the first experiment was con- 
ducted is good haugh land, composed of rich alluvial soil, from 15 
to 20 in(mes deep, on a diy oj^n subsoil 6f sand and gravel, and 
is worth about 35s. per acre. JFrom its proximity to the mansion- 
house, it had lain in grass and been pastured by cattle for the last 
seventeen years ; and as the working merits of different ploughs tell 
best in firm compact land, this field may be considered well adapted 
for the purpose. It is easterly exposed, 18 miles inland, elevated 
300 feet above the sea level, and contains 22 acres. The experi- 
ments were done in duplicate, and the plots, consisting of | acre 
each, were laid off thus : — - 


1st. 

2d. 

3d. 

1st. 

2d. 

8d. 

Trench- 

plough. 

Wilkie’s 

Small’s 

Trench- 

plough. 

Wilkie’s 

Small’s 

high-crested 

plough. 

rectangular 

plough. 

high-crested 

plough. 

rectangular 

plough. 


Although the whole land was particularly equal, I always prefer 
trying experiments in the centres of fields ; they are best exposed 
to sun and air, and safer from the inroads of cattle, should they 
happen to break the fence. Accordingly, on the 14th of January, 
I had the different plots measured off in the centre of the field, 
and ploughed on that and the two following days. On the 13th 
of March they were sown with Sandwich oats, at the rate of 5^ 
bushels per acre. The crop was reaped on the 9th September, 
and stacked in fine dry oraer on the 18th September. It was 
thrashed, weighed, and measured on the 25th and 26th October, 
and the foUowmg Table exhibits the results;— 


TABLE I. 
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TABLE I. 


No. of 
plough. 

Description 

OF PiOaOH. 

Dimensaons 
of furrow- 
slices. 

Weight of 
straw, &C., 
per i acre. 

Light 
oats, per 
^acre. 

Idarket- 
able oats, 
per acre. 

Weight 

per 

bushel. 

Weight of 
straw, 
per acre. 

Market- 
able oats, 
per acre. 

I 

Trench-ploagh, 

Do. do., 

Wilkie's high- 
crested plough, 

no. do., 

Small’s rectan- 
gular ploogh. 

Do. do.. 

Indies 

dep&. 

10 

Inches 

breadth 

14 

14 

owt. qr. lb. 
18 0 0 

18 2 0 

bns.phs. 
1 2 

1 3 

qr. ba8.phs. 

3 3 li 

3 3^ 

ib. 

40^ 

40^ 

cwt. qr. lb. 
0 0 0 

36 2 0 

qr.bus*piu. 
0 0 0 

6 6 2 

}« 

6 

9i 

9i 

17 1 21 j 

17 2 14 

1 li 

3 3 1 

3 3 1 

41i 

41ft 

0 0 0, 

35 0 7 

0 0 0 

6 6 2 

}« 

« 


J 

19 1 0 

19 0 9 

0 3 

1 0 

3 4 3 

3 4 2 

41i 

41f 

0 0 0 

i 

38 1 9 

0 0 0 

7 11 


2. Light Boil . — ^The field for the second experiment contains 
14 acres, worth about 12s. 6d. per acre, and consisting of a very* 
inferior description of outfield land. To the depth of 7 or 8 inches 
the soil is poor, black, and moorish, resting on a subsoil of irony 
deposits and coarse gravelly clay; and although it was lately 
drained and subsoiled to the depth of 20 inches, it has always 
failed to produce remunerative grain crops. It has been wrought 
on a six-course shift — 1st, oats ; 2d,, turnips ; 3d, 4th, and 6th, 
grass pasture; 6th, oats — and was ploughed from three-year-old 
lea in January 1854. On the 20th of January I had 3 acres 
chained off, where the land was pretty equal, in the centre of the 
field, and ploughed by the different ploughs within three days 
thereafter. It was sown on the 23d Marcn with Sandwich oats, 
at the rate of 6 bushels an acre. The oats were cut on the 5th of 
September, and stacked on the 15th of the same month; thrashed, 
weighed, and measured on the 27th October, and the results 
obtained were as stated below : — 


TABLE IL 


No. of 
plough. 

Dnscnipnow of 
P1.OU0B. 

Dimensions of 
furrow-slices. 

Weight of 
straw, (See., 
per acre. 

Market- 
able oats, 
per acre. 

Weight 

per 

bushel. 

Light 
oats, per 
acre. 

Total of 
oats, 
per acre. 

1. 

Trench-plough, . . 

Inches 

degth. 

Inches 

breadth. 

13 

ewt. qr. lb. 
24 3 3 

' 

(^.bns. 

lb. 

39i 

has, pks. 
1 2i 

qr.bu8,pfa8. 
2 7 1 

2. 

/ Wilkie's high-crested > 
\ plough, . . . / 

6 

9jt 

26 2 26 

3 0 0 

40 

1 Oi 

3 1 0^ 

3. 

/ Small's rectangular \ 
1 plough, . . . / 

a 


27 1 0 

2 7 Si 

39$ 

1 lit 

3 11 
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In order to save labour, the whole of the oats and straw were 
weighed on the steelyard when put into the barn ; and when 
threshed, the weight of the grain was deducted from the gross 
weight, which, of course, left the nett weight of the straw and 
chafP. 

Remarks on Talh L — It appears from this table that Wilkie’s 
plough and the trench-plough have produced the same quantities 
of grain, but the latter gave about cwt. of more straw. The 
grain after the trench-plough was 1 lb. per bushel lighter, and the 
quantity of small oats was also a little more. The crop after the 
trench-plough did not ripen so evenly as after the other two, which 
accounts for the lightness of the grain, and also for the greater 
quantity of small oats. Small’s plough produced nearly 3 bushels 
more grain than either of the other two ; 1 cwt. 3 qrs. 9 lb. more 
straw than the trench-plough ; and 3 cwt. 1 qr. 2 lb. more than 
Wilkie’s plough. The oats were about the same weight as by 
Wilkie’s plou^, and fully 1 lb. per bushel heavier than the trench- 
plough ; the quantity of small oats was somewhat less than from 
either of the other two. It will thus be seen that, in this case, 
Small’s plough gave the most satisfactory results, and, reckoning 
its extra produce at the then mai*ket price, oats 28s. per qr. and 
straw 2s. od. per cwt., there is a balance in its favour of 17s. 9^d. per 
acre over Wilkie’s plough, and 19s. 2d. per acre over the trench- 
plough, adding 5s. an acre for the extra cost of working the 
trench-plough with four horses. The small oats were very worth- 
less, and in either case I have put no value on them. 

Remmhs on Table IL — ^This Table does not show results so dif- 
ferent as the last; the produce of both the pair-horse ploughs being 
very nearly the same. The trench-plough, however, was again 
a little deficient, particularly in the quantity of straw. I presume 
that in this case it was wrought under a disadvantage, by its 
turning parts of the coarse subsoil to the surface. From the soft 
tender nature of this description of land, the cut of the plough is 
not matter of much consequence, as any plough that will work a 
steady fair deepness, and put the furrows close together, will an- 
swer ; for the harrows on such land soon produce plenty of mould. 
The soil of Table I. was better suited for testing the merits of dif- 
ferent ploughs, and in the results arrived at there 1 have much 
confidence. 

Eemabks on the Ploughs. 

Trmok^Rlmgli . — ^In both the above trials this plough produced 
results of an unsatisfactory nature. By ploughing to the depth of 
9 or 10 inches, it must necessarily cut the furrow-slices too 
broad ; for in all cases of lea-ploughing the seed will grow more or 
less after the furrow ; and the old adage says, The more seams, the 
more lice,” which is most particularly the case in land of a strong 

TRANS.— JULY 1865. C 
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tough nature. By such deep-ploughing, too, much of the cold 
inert soil must he brought to the surface, and the active soil near 
the top, containing the remains of the unexhausted manure, and 
the roots of decayed vegetation, along with the lea surface, which 
is invaluable for a crop, are all buried too deep. Some say that 
most crops are benefited by deep cultivation, which I readily 
admit, and should think well of, if the cold soil turned up was 
dressed with manure, to nourish the plants in the first stage of their 
growth ; but otherwise they get stunted, and stop growing before 
reaching the active soil ; and when the growth of a plant is once 
checked, it seldom thoroughly recovers; so that I should never recom- 
mend deep ploughing in any case, without a dose of sharpening 
manure to the crop. The large rough hollows among the furrows of 
trench-ploughing prevent the seed from being deposited at a uniform 
depth; and the consequence is, as I have already shown, that the crop 
will not ripen equally in harvest. Bor these reasons I shall dispense 
with the trench-plough, as an unsuitable implement for the plough- 
ing of lea-land; 

WUhieh SigTircresUd Plough . — Since ploughing-matches have 
become so numerous, this implement , has been much sought after, 
and highly approved of, — chiefly, I think, from its peculiar system of 
cutting the furrow-slice at a very acute angle, thereby giving the 
work a beautiful appearance, and, as ploughmen say, making the 
funrows tell. If beauty be a particular feature in good ploughing, 
this plough deserves credit, for it makes the best-looking work 1 
ever saw ; but as something more than look is required to make a 
substantially good corn-furrow, I shall just make a short inquiry 
into its performance below the ground. In all high-cutting ploughs, 
it is obvious that the mould forming the high crest must come 
from somewhere, and that a vacancy in lieu thereof must he caused 
in some other place. I observed that the irons of this plough re- 
^[uire to he set, so as to cut deepest at the land side, and a little 
in below the solid hank of the unploughed land, thus producing 
mould for the high crest, and a false account of the deepness of the 
ploughing, when measured only on the land edge of the upturned 
furrow-slice : supposing such measure to be 6 inches, the opposite 
side of the furrow will seldom stand more than 4 or 4J inches deep. 
An excellent specimen of this deception lately happened to come 
under my notice, where the furrow-slices of part of a ploughed 
field were accidentally swept off by the flooding of an adjoining 
^7^^' The subsoil below the furrows was thus completely exposed, 

L presented a serrated appearance as in the diagram, 

which IS meant to show a cross section of the bottoms of the fur- 
rows ; the land side being supposed to be at the left side of the 
sketch. 
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The crooked line A B represents the land below the bottoms of the 
furrows, and the line C D the supposed appearance of the bottom 
in all equal ploughing, — every part of the farrows of which ought 
to be at a uniform depth from the surface. The acute hollows in the 
line A B at efg h i indicate the tracts made by the land side of the 
plough. The heights 2iihl mn are supposed to be fast soil passed 
over by the mouli-board side of the plough, and in some of these I 
measured nearly 2 inches deep of fast mould. This, which is cer- 
tainly a most oljeci^ionalle system of ploughing for such a hard and 
uneven bottom, must always prove very detrimental to the crops; and 
the furrow-slices being always raised with a thick side and a thin, 
the deepness of loose mould produced must thereby be very un- 
equal. In the capacity of a judge at ploughing-matches, my atten- 
tion has often been directeo. (in ploughing of this kind) to the 
firmness of the furrows under my feet, which is not surprising, see- 
ing they were so thoroughly bolstered up below with a solid ridge 
of fast mould. High-crested ploughing is by some reckoned a 
great improvement tor stiff land, on the plea that it exposes more 
of the soil to the ameliorating action of the atmosphere : of this, 
however,! am very sceptical; for although it raises a much higher 
crest than rectangular ploughing, it is yet of very small dimen- 
sions, and does not contain the same square body of mould. When 
the land is ploughed before winter, I have seen the high crest 
mouldered down by the action of frost, till there were scarcely 
sufficient seams or hollows left to cover in the seed ; this does not 
happen to the same extent by the rectangular cut, which gives a 
strong square body of mould, capable of standing the action of the 
weather. To produce a high-crested furrow, the irons are gene- 
rally set so as to incline cutting a little in below the solid surface 
of the unploughed land, which tends to make it more ticklish and 
difficult to hold, and no doubt increases the draught of the horses. 
The plough is always easiest to hold and draw when it swims fair, 
with all its parts cutting clean and straight forward. 

SmalVa Mectangular Plough . — The chief merits of this implement 
consists in its turning over the furrows at one uniform depth, 
leaving the bottom on the same level as the surface, and thus 
affording an equal quantity of loose mould for the researches of the 
whole roots of the crop in quest of food — a very important object. 
It outs the, furrow-slices in a rectangular form, which affords a firm 
strong square crest of mould for the harrows to act upon in cover- 
ing the seed. It is also good for turning the green edge of the lea 
surface well in between the furrows, packing them closmy together, 
and, upon the whole, makes good soUd work. This plough requires 
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less propelling power than the high-crested one; I have frequently 
seen them tested against each other by a dynamometer, and the 
result was always in favour of the rectangular-cutting plough. On 
talking over the subject with an experienced plough-maker of the 
crested order, he admitted that the irons and gearing of the rect- 
angular plough were easier kept in repair than those of the 
crested one : of this fact I have had ample proof for three years, 
when I got two high-crested ploughs, as I am aware that since that 
time much more smithy work has been required. 

From what has been said, it will be seen that I am most in 
favour of the rec tog^ttZar-cutting plough ; it stands the test, in every 
way I have tried it, far better than the Mgh-crested one. I believe 
there are only two ways in which the plough can be successfully 
improved: Firsts By making the draught on horses and the labour on 
men as light as possible, always securing a sufficient depth; Second^ 
The sufficiency of the work for crop, which consists in producing 
the greatest quantity of mould for covering the seed, combined 
with firm and. dose-laid furrow-slices, and preserving the subsoil 
below the ftrrows on the same level as the surface of the land. 
This the Mgh-crested plough never does perform, and in no other 
way can a uniform deepness be maintained. For the purpose of 
pleasing the eye at ploughing-matches, the desire for high-cutting 
nas by plough-makers and ploughmen been carried too far ; thus 
defeating what ought to be the aim of every agriculturist — an im- 
proved system of ploughing the land. It is my humble opinion 
that all plough-makers and ploughmen should endeavour to make 
the implement cut as near the square as possible ; or, in other 
words, to make it cut the furrow-slices at an angle of 90® to the 
surface of the land and the bottom of the furrow, and that, when- 
ever they go above or below that angle, they are making a step 
in the wrong direction. 



37 


IMPROVED PLAISTTER’S TABLE. 

By Mr James Geaiq, Land-Surveyor, Lochwinnoeh, 

[Premium— The Silver Medal] 

Every one who has planted to any extent must have had 
occasion to refer to a planter's table, showing the number of trees 
required for an acre at given distances. The table now commonly 
in use is as follows, and has for many years regulated the calcula- 
tions of the forester : — 


DISTANCE. 

IMPERIAL AORB. 

DISTANCE. 

SCOTTISH ACRE. 

DISTANCE. 

IRISH ACRE. 

Feet. 

Number. 

Feet. 

Number. 

Feet. 

Number. 

1 

43,660 

1 

64,760 

1 

70,560 

li 

19,360 

H 

24,338 

14 

31,860 

2 

10,890 

2 

13,690 

2 

17,640. 

24 

6,970 

2i 

8,761 

24 

11,209 

8 

4,840 

3 

6,084 

3 

7,840 


3,656 

8i 

4,470 

84 

6,760 

4 - 

2,722 

4 

3,422 

4 

4,410 

44 

2,161 

4i 

2,704 


. 3,484 

5 

1,742 

5 

2,190 

5 

2,822 

H 

1,440 

54 

1,810 

64 

2,332 

6 

1,210 

6 

1,621 

6 

1,960 

64 

1,031 

64 

1,296 

64 

1,670 

7 

889 

7 

1,117 

7 

1,440 

74 

774 

74 

973 

74 

1,264 

8 . 

680 

8 

855 

8 

.1,302 

64 

603 

84 

768 

84 

976 

9 

637 

9 

676 

9 

871 

94 

482 

H 

606 

94 

782 

10 

435 

10 

647 

10 

706 

104 

396 

104 

496 

lOi 

640 

11 

360 

11 

452 

11 

683 

114 

829 

114 

414 

114 

533 

12 

302 

12 

380 

12 

490 

124 

270 

124 

350 

124 

462 

13 

267 

13 

324 

13 

417 

134 

239 

134 

300 

134 

386 

14 

222 

14 

279 

14 

360 

144 

207 

144 

260 

14J 

335 

15 

193 

IS 

243 

IS 

316 

164 

181 

164 

228 

164 

292 

16 

170 

16 

214 

16 

276 

164 

164 

164 

201 

164 

260 

17 

ISO 

17 

189 

17 

244 

174 

142 

174 

178 

174 

234 

18 

134 

18 

169 

18 

217 

184 

127 

184 

160 

184 

206 

19 

120 

19 

161 

19 

195 

194 

114 

194 

143 

194 

185 

20 

108 

20 i 

137 

20 

176 

22 

90 

22 

113 

22 

146 

24 

76 

24 

96 

24 

123 

26 

64 

26 

81 

26 

105 

28 

65 

28 

70 

28 

90 , 

30 

48 

80 

. 60 

30 

79 
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This Table has been frequently found practically to be erroneous, 
in so far as theplanter wished to aistribute the trees at equal distances 

every way from each other 
— ^it having been constructed 
on the supposition that the 
plants should occupy square 
spaces, thus (Pig 1 .) 

It is evident that on the 
above principle, the 
are not equidistant 
each other in all directions, 
and the land therefore is not 
equally taxed. The more 
exact method is, that the 
plants should be placed in 
hexagonal spaces, and thus 
the soil, which is immediately 
to contribute to the nourish- 
ment of the plant, surrounds it, so as to be at the nearest pos- 
sible distance from it (Fig 2.) A given space of ground will thus 

' be found to contain a greater 
number of trees than accord- 
ing to the old principle, each 
tree bein^ still at the same 
nominal distance. 

Suppose a plantation to be 
laid out in rows, and the dis- 
tances between the plants to be 
3 feet ; the distances between 
the rozoSf by the former method 
of squares, will be also 3 feet, 
whereas by the latter method 
of triQ/ngular division, the dis- 
tances between the rows will 
be only 2 feet 7 inches (avoid- 
ing small fractions), or nearly 
7 rows by the latter instead of 6 by the former method. 

Moreover, to plant <me OGre at 3 feet apart, instead of 4840 

) >lants by the former calculation, 6588 will be required by the 
atter ; and at 6 feet apart, instead of 1210 plants as by the former 
calculation, 1397 will be required by the latter. A Table, therefore, 
representing truly a geometrical distribution of trees, will stand as 
follows : — 



plants 

from 
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IMFEEIAL ACRE. 

SCOTTISH ACEE. 

lElSH AOEE. 

Distance 

in 

Feet. 

Number* 

Distanoe 

in 

Feet 

Number. 

Distance 

in 

Feet. 

Number. 

Distance 

in 

Feet. 

Number. 

Distance 

in 

Feet 

Number. 

Distance 

in 

Feet. 

Number. 

1 

50,300 

12 

349 

1 

63,238 

12 

439 

1 

81,478 

12 

565 

H 

22,355 

m 

321 

H 

28,102 

121 

404 

u 

36,211 

124 

521 

2 

12,575 

13 

297 

2® 

EBOSa 

13 

374 

2 

20,369 

13 

482 

2i 

8,047 

13;^ 

275 

2} 

10,117 

13i 

346 


1^36 

18i 

447 

3 

5,588 

14 

256 

3 


14 

322 

3 

9,052 

14 

415 

H 

4,106 

14J 

239 

H 

5,161 

141 

mm 


6,651 

144 

387 

4 

8,143 

15 

223 

4 

3,951 

15 

281 

4 

5,092 

15 



2,483 

15i 


H 

3,122 

151 

263 

H 

4,023 

15i 

339 

5 

2,011 

16 

196 

5 

2,529 

16 

246 

5 

3,259 

16 

818 

5J 

1,^2 

16^ 

184 

H 


164 

282 

5J 

2,693 

161 

299 

6 

1,397 

17 

174 

6 

1,756 

17 

218 

6 

2,263 

17 

281 

6J 

1,190 

17J 

164 

n 

1,496 

171 


61 

1,928 

VJ 

266 

7 

1,026 

18 

155 

7 

1,290 

18 

195 

7 

1,662 

18 

251 

7J 

894 

mm 

146 

7i 

1,124 

181 

184 

7J 

1^448 

184 

238 

8 

785 

19 

139 

8 

987 

19 

175 

8 

1,273 

19 

225 

H 

696 


132 

8i 

875 

191 

166 

84 

1,127 

194 

214 

9 

620 


125 


780 


158 

9 


MM 

203 

9k 

557 

22 

103 

9i 

?00 

22 

130 

H 

■Bli^ 

22 

168 


502 

24 

87 

10 

632 

24 

109 

10 

814 

24 

141 


456 

26 

74 

■EH 

573 

26 

93 

104 

739 

26 

120 

11 

415 

28 

64 

11 

522 

28 



673 

28 

103 

Hi 



55 

iij 

478 

mn 


114 1 

616 

30 

90 


By reference to the diagram Fig. 2, it will be obvious that the 
hexagonal space occupied by each tree is double the area of the 
equilateral triangle formed by any three adjacent trees. The Table 
is constructed by dividing the area to be planted by the area of a 
hexagon perpendicular is equal to half the distance between 
the trees : the quotient is the number of trees. In this Table the 
fractional parts are omitted. 
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PROCEEDINGS IN THE LABORATORY. 

By Professor Anderson, M.D., Chemist to the Society. 

ON THE COMPOSITION AND FEEDING VALUE OP DIFFERENT VARIETIES OF 
LINSEED CAKE. 

^ That tte practice of agriculture is influenced ty extraneous 
circumstances to a greater extent than that of any other art, is a 
position too obvious to admit of any question. Daily experience 
shows us that the best-founded hopes of the farmer are liable to 
be destroyed by the vicissitudes of the weather, and a, hundred 
other causes which it is impossible to foresee or to guard against ; 
and hence in all ages the art of agriculture has been stamped with 
the character of uncertainty. But while this is strictly true as a 
general statement, we have only to examine the nature of farming 
operations as carried on at the present day, to see that it does not 
apply with equal force to all its different departments. In fact, 
the practice of agriculture embraces two very distinct subdivisions 
— ^the cultivation of the soil, and the feeding of cattle; and of these 
the former, under the old system of agriculture, enjoyed a special 

S re-eminence, while the latter was locSied upon as entirely subor- 
inate to it. If we keep this subdivision prominently before us, 
we cannot fail to perceive that it is to the cultivation of the soil 
that the character of uncertainty more peculiarly belongs ; and the 
feeding of stock, as now practised, is in certain points of view less 
uncertain, and more easily brought within rule, than the cultivation 
of our crops. We take the cattle which we propose to fatten, 
place them in well-constructed buildings, in which an equable tem- 
perature is maintained; by the exclusion of light, and confinement 
in a narrow space, we prevent them from expending in muscular 
action the food which ought to be converted into flesh and fat ; 
and, finally, we supply them with the kinds and quantities of food 
which are best suited to fulfil the objects we have in view ; so that 
if our cattle are healthy, and escape the ravages of epidemic disease, 
we ought to reduce the process of feeding to one of comparative 
certainty. To insure all this, however, we must first have estab- 
lished the principles involved in the fattening of cattl^ and have 
ascertained the exact nature and composition of the different sorts 
of food with which we supply them. It cannot certainly be 
asserted that all this has as yet been effected; but a comparison of 
the practice of feeding, forty or even twenty years since, with that 
employed by the most skilful farmers of the present day, affords 
abundant evidence that in no department of agriculture have more 
rapid strides been made. Science and practice have combined to 
produce this effect ; the former by the analysis of various substances 



44 


PROCEEDINGS IN THE LABORATORY. 


employed as food ; the latter by careful experiments, often of a very 
elaborate character, on the fattening effect of different nutritive 
matters of known composition. Numerous, however, as these ex- 
periments have been, the subject is far from being exhausted. It 
is not by a single, or even by a few experiments that we can hope 
to establish, in a definite manner, all that we require to know ; an 
immense mass of facts must be accumulated, our observations 
varied in every point of view, and great caution must be exercised 
in drawing our conclusions. ' 

The necessity for an accumulation of experiments has made itself 
strongly apparent to myself in connection with the determination 
of the feeuing values of different substances. One of the gi’eat 
problems on which I set to work, soon after my connection with 
the Highland Society commenced, was the formation of a table of 
the feeding value of different substances, which I anticipated might 
be produced without any very great amount of labour. A very 
little experience, however, was sufficient to show how fallacious 
this anticipation wasj and it became obvious that the value of each 
substance required to be determined, not by one, but by many ex- 
periments ; and though a short table of feeding values has been 
published in the Society’s Transactions, it must be considered as 
entirely provisional, and liable to undergo appreciable corrections 
by more extended experiments. The accumulation of facts for 
this purpose has never been lost sight of, and from time to time 
Mpers treating of the value of individual substances have appeared. 
The present is intended to add to our knowledge of the composition 
of linseed cake. 

Analyses of linseed cakes have already been published by Pro- 
fessor Way, by myself, and isolated analyses have been, made by 
other experimenters. Professor Way’s analyses, which were pub- 
lished some time since, were confined to the determination of the 
amo^t of nitrogen, oil, and ash ; and in others which have been 
published in the Society's Transactions, a determination of the 
proportion of phosphates of the alkaline earths, and of the phos- 
phoric acid combined with the alkalies, was superadded. In the 
present paper, an attempt has been made to extend this to the 
determination of the quantity of woody fibre, which enables us to 
deduce some further facts which are not without considerable im- 
portance. 

Tn order to render intelligible what is to, follow, I think it advis- 
able to premise a few observations on the nature of the consti- 
tuents of linseed cake, and of the food of animals in general. It 
must be remembered, then, that the chemical constituents of all 
mods belong to two great classes — ^the nitrogenous and the non- 
nitrogenous. The former embrace a variety of substances, known 
under the name of gluten, vegetable fibnne, caseine, hordeine, 
avenme, <s:c. ; all similar, if not identical, in composition, though 
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characterised by properties which enable ns readily to distinguish 
them from one another. These substances are not only similar to 
one another in composition, but they appear also to be identical 
with the nitrogenous constituents of animals. It is in these forms 
that the whole of the nitrogen is supplied to the animals ; and 
hence their peculiar nutritive function is to promote the formation 
of muscular flesh. The non-nitrogenous constituents of food are 
divisible into two, or more correctly, perhaps, into three sections. 
Of these the first embraces the fatty matters, to which the exclu- 
sive power of producing fat was at one time attributed. Later 
researches, while in no degree diminishing the importance of that 
great class of organic compounds in promoting the accumulation of 
fat, has shown that the other subdivision of the starchy or saccharine 
substances is scarcely, if at all, inferior to the fatty matters in this 
point of view. It has, in fact, been satisfactorily established that 
sugar, starch, and gum are capable of replacing the fatty matters 
in producing fat, although it is not probable that they do this to 
any great extent, if a sufficient quantity of the latter eixist ready 
formed in the food. Yet these saccharine matters are essential to 
all highly nutritive foods, because, along with the oleaginous sub- 
stances, they serve to sustain the animal heat, and may be looked 
upon as the prime movers of the animal machine- 

But no food supplied to cattle consists exclusively of the three 
great classes of constituents already named. There is present in 
all a certain proportion — most abundant in stems, least so in the 
seeds — of a substance destined to confer rigidity upon the plant, 
and to give support to its various organs, and which, under the 
name of lignine or woody fibre, is familiar to us as the main con- 
stituent of the trunks of trees. This, substance, allied in constitu- 
tion to the starchy matters. Is yet distinguished from them by its 
extreme inertness and insolubility, which prevents its acting as, a 
nutritive substance. Its presence, therefore, in any food necessarily 
diminishes its value ; and it does so, not merely by reducing the 
quantity of really valuable matters, but likewise by forming an 
inert and insoluble envelope, which protects those actually present 
from the solvent action of the juices of the stomach. 

If we take into consideration the facts just stated, it must be 
obvious that, -to obtain a complete idea of the nutritive value of 
any food, it is necessary separately to determine the proportion of 
nitrogenous, starchy or saccharine, fatty, and mineral matters; 
that is to say, we must ascertain the exact quantity of each great 
subdivision of nutritive matters. It. is not necessaiy for practical 
purposes, however interesting it might be in other points of view, 
to establish the proportion of the individual constituents of each 
group. Thus, supposmg any sort of food to contmn hoth stitrch 
and sugar, a determination of the quantities of each is notreqtdred^ 
provided we know the sum of the two ; for we may oonsider it 
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ceii;aiii ttat these substances, having the same nutritive 'function, 
may replace one another. The degree of accuracy with which the 
qua.ntities of the different substances can be ascertained is very 
variable. Oil and nitrogenous matters, and the constituents of the 
ash, can be determined with great precision ; but the properties of 
the starchy and saccharine matters are such, that no method has 
yet been devised by which they can be estimated in a rapid and 

P recise manner ; and in examining the composition of the turnip, 
found that the best and most available method of directly deter- 
mining the quantity of s^ar was so extremeljr incorrect that it 
was at once abandoned. The only mode in which it is possible to 
ascertain the proportion of the starchy and saccharine matters is 
by estimating all the other constituents, and assuming the differ- 
ence to consist entirely of those substances ; and for this purpose, 
an estimation of the woody fibre becomes necessary. Unfortu- 
nately, however, the method by which this is done does not pos- 
sess very great precision. That which I have employed consists 
in digesting the substance first with weak solution of caustic potass, 
and then with a dilute acid, generally hydrochloric ; but I have 
found that this process is liable to some degree of uncertainty, and 
that a good deal depends upon the experimenter. It seems of 
especial importance that the potash should be employed in a dilute 
state, and the digestion continued for a considerable time ; and if suf- 
ficient attention be paid to this jgoint, the results appear to deserve 
some degree of confidence : but it is obvious that, at the best, they 
must be greatly inferior in accuracy to the direct determination, — 
all the errors of experiment being accumulated upon this .one class 
of substances; and unless great care be exercised in determining, 
the fibre, it is manifest that the errors may become extremely 
large. 

. The analyses contained in this paper were performed in the fol- 
lowing manner : A portion of the cake, carefully powdered, was 
dried at 212®^ and the loss of weight estimated. Another portion 
was ignited in a platinum crucime for the ash, which was after- 
wards dissolved in hydrochloric acid, the silica separated, and the 
fluid rendered alkaline by ammonia. The precipitate thus obtained 
was weighed ; it consisted of phosphates. The phosphoric acid 
remaining in combination with the alkalies was then precipitated 
by means, of sulphate of magnesia. The oil was estimated by 
digesting the cake in successive quantities of ether, which was then 
distilled off in a small flask, and dried by exposure to a heat of 
212° for some days. The albuminous or nitrogenous compounds 
were deduced from the nitrogen determination made by a modifi- 
cation of Peligot’s method, which I have found at once convenient 
and accurate. For the woody fibre, a quantity of cake, amounting 
to from 50 to 70 grains, was digested for some days with dilate • 
caustic potash, which was then removed, the reridue w^hjed, and 
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again digested with a dilute acid, if the resulting fibre did not then 
appear colourless- The quantities of these substances being added 
together, the amount required to make up 100 parts was taken to 
represent the quantity of saccharine and starchy matters, and of 
the mucilage covering the external part of the seed, which is un- 
doubtedly an important member of that class of nutritive matters. 

Oilrcahes of British manufacture * — The number of samples of 
British manufacture which 1 have examined is not large ; and in 
only two, both manufactured in Hull, has the amount of fibre been 
determined. Their results were — 


Water, .... 

11.87 

ZI. 

10.17 

Oil, .... 

10.08 

10.75 

Albuminous compounds, 

26.04 

. 28.00 

Eaocharine and mucilaginous compounds, 

41.00 

36.13 

Fibre, . . 

4.24 

8.53 

Ash, .... 

5.87 

5.42 

Nitrogen, .... 

100.00 

4.14 

100.00 

4.46 

ash contains — 

Earthy phosphates, • 

3.13 

3.03 

Phosphoric acid combined with the alkalies, 0.31 

0.0$ 


In the following analyses of cakes from other localities, the 
amount of fibre was not determined, and it consequently appears 
along with the starchy and mucilaginous matters : — 



Dublin. 

Liverpool. 

LiverpooL 

Belfast. 

Belfast. 

Water, 

10,56 

10.64 

10.11 

11.28 

io.7r 

Oil, . . 

12.88 

16.07 

14.87 

13.07 

18.18- 

Albuminous compounds, 

32.70 

29.18 

82.39 

26.98 

24.06 

Saccharine and mucilaginous 
matters and fibres, . 

1 36.71 

37.D6 

38.22 

’ 43.83 

46.16 

Ash, 

^ 7.15 

7.05 

4.91 

4.84 

6.89 


100.00 

100.00 

100:00 

100.00 

100.00 

Nitrogen, 

The ash contained — 

5.20 

4.64 

5.15 

4.29 

3.83 

Earthy phosphates, 

3.65 

3.80 

2.36 

2.16 

2.95 

Phosphoric acid combined I 
with the alkalies, . ) 

0.36 

0.60 

0.19 

0,36 

0.26 


These analyses would seem to indicate some slight degree of in- 
feriority in the Hull cake, which contains a smaller quantity both 
of albuminous matters and oil than any, except the last- ^ They are 
interesting also, in so far as they serve to dispel a prejudice against 
Irish cake, which I have more than once'beard expressed here ; for 
that manufactured in Dublin is of high quality, and though one of 
the Belfast samples is decidedly inferior, the other is tolerably gopd- 
Gopenhagen oil-cahe * — Two samples of Copenhagen oil-cake have 
been examinedj one imported into London, the other into Leith. 
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Water, 


12.55 

ir. . 
12.24 

Oil, 


12.42 

12.01 

Albuminous compounds. 


31.26 

28.24 

Saccharine and mucilaginous matters. 

33.81 

36.04 

Fibre, 

, 

3.81 

4.68 

Ash, 


6.15 

6.79 

Nitrogen, 


100.00 

4.97 

100.00 

4.49 

The ash contained — 

Earthy phosphates, 


2.96 

2.80 

Phosphoric acid combined with the alkalies, 0.33 

0.27 


, Flevisburg oilrcake. — The cake manufactured at Fleusburg has 
long enjoyed a hi^h reputation for its superior quality and the 
care with which it is manufactured. Its celebrity has, however, of 
late years somewhat declined, and apparently not without cause, 
for the subjoined anal; 7 ses do not give it a very high quality. The 
quantity of fibre contained in both samples is large, and in the first 
the amount is so remarkable, that I am inclined to think either 
that the sample must have been adulterated, or that some error 
may have been committed in the determination of the fibre, which, 
it has been already mentioned, is open to some degree of uncertainty. 
As the sample is, in other respects, of inferior quality, it is not im- 
probable that adulteration may really have been practised. No- 
thing remarkable was observed in the appearance of the cake, and 
the sample having been mislaid, I am unable to repeat the analysis. 


Water, .... 

10.83 

n. 

12.07 

Oil, .... 

Albuminous compounds. 

11.89 

12.58 

23.04 

26.06 . 

Saccharine and mucilaginous matters. 

19.98 

28.00 

Fibre, .... 

28.47 

14.31 

Ash, 

5.79 

6.98 


100.00 

, 100.00 

Nitrogen, .... 
ash contains — 

3.67 

4.15 

Earthy phosphates, . 

2.57 

8.16 

Phosphoric acid combined with the alkalies, 0.45 

0.13 


Swedish cake from Malmoe, — Of this variety the quantity im- 
ported is not large. The single sample I have examined is of ex- 
cellent quality. 


Water, .... 

10.43 

Oil, ..... 

. 9.46 

Albuminous compounds. 

31.82 

Saccharine and muoila^ous mattery 

. 86.71 

Fibre, .... 

4.88 

Ash, .... 

7.70 

100.00 

Nitrogen, 

. 4.98 


The ash contains-^ 

Earthy phosphates, * . . . 

Phoisphoiic acid, . i . . 
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Konwh&rg oiL-odke . — The sample analysed was imported into 
Hull. It proves of inferior quality as regards albuminous matters, 
but the quantity of mucila^nous and saccharine substances is 


large. 

Water, ..... 10.03 

Oa, 10.88 

Albuminous compounds, . . . 21.63 

Sacchsirine and mucilaginous matters, . 46.64 

Fibre, . . * . . 4.36 

Asb, a • • • ■ 6.46 


100.00 

Kitrogen, . • . • • 3.44 

The ash contains — 

Earthy phosphates, . , • 2.96 

Phosphoric acid combined with the alkalies, 0.30 


Sonderherg oil-caJse . — The sample analysed was imported into 
Leith. The quality, though fair, is not above the average. 


vv ater, . . . » . 10.49 

Oil, 10.40 

Albuminous componnds, . . . 26 81 

Saccharine and mucilaginous matters, • 41.28 

Fibre, ..... 6.19 

Ash, . . .... 5.83 


100.00 

Kitrogen, ..... 4.27 

The ash contains — 

Earthy phosphates, . . « 2.62 

Phosphoric acid combined with the alkalies, 0.51 


Marseilles cake . — In this variety the expression of the oil has 
been carried further than in any of fhe previous samples, and hence 
the sample, though greatly under the average in oil, is particularly 
rich in albuminous matters. 


Water, ..... 10.71 

Oil, ...... 6.53 

Albuminous compounds, . . . 34.66 

Saccharine and mucilaginous matters, . 33.46 

Fibre, 6.80 

Ash, ..... 7.84 


100.00 

Kitrogen, , • . • • 5.52 

The ash contains — 

Earthy phosphates, . « . .2.80 

Phosphoric acid combined with the alaMies, 0.52 


Najples and Venice oil^cdkes. — These two varieties resemble 
that from Marseilles in containing a small proportion of oil, and 
are consequently rich in nitrogenous mattera They are rery rapely 
imported into Scotland, but are valuable varieties. 

TBAKS.— 1855. 
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"Water, .... 

Oil, .... 

Albuminous conlpounds. 

Saccharine and mucilaginous matters, 
Fibre, .... 

Asb, .... 


Nitrogen, 


The ash contains — 

Earthy phosphates, • . • 

Phosphoric acid combined with the alkalies, 


Naples, 

Venice. 

10.59 

11.88 

8.07 

7.17 

39.64 

33.84 

37.95 

37.80 

6.59 

3.23 

7.16 

5.88 

100.00 

100.00 

4.72 

5.88 


1.06 

8.10 

0.24 

0.27 


Am&rlcan oil-caTee* — Oil -cake is imported into this country 
from several American ports, and the quality of the article varies 
considerably. Eight samples were analysed. They were de- 
scribed as follows : — 


1. Ohio round cakes. 

2. Western. 

3. Boston. 

4. North American. 

5. Do. 

6. Albany. 

7. Finest Amencan, imported in barrels. 

8. Do. do. 

Tbis analTfflB gave — 




j. 

IX. 

ZTJ. 

Water, .... 


8.70 

9.08 

8.80 

Oil, .... 


13.17 

15.67 

13.47 

Albnminons componnds, . 


30.94 

28.45 

28.82 

Mucilaginous and saccharine matters 

f * 

87.54 

85.79 

83,82 

Fibre, . 


4.48 

5.52 

8.87 

Ash, ...» 


5.17 

5.49 

7.22 



100.00 

100.00 

100.00 

Nitrogen, • , 

• 

4.92 

4.58 

4.51 

The ash contains — 





Earthy phosphates, 


2.93 

2.77 

2.45 

Phosphoric acid oombined with the alkalies. 

0.23 

0.75 

0.06 

TV. 

V. 

vr. 

VH. 

™. 

Water, . . 9.32 

9.76 

8.54* 

9.96 

9.72 

Oil, . . 11.59 

9.57 

16.15 

10,96 

13.18 

Albuminous componnds, 26.00 

29.50 

27.17 

27.82 

28,07 

Mncilaginous and sac- i qqm } 
obarine matters, j [ 

45.44 

41,29 

( 29.05 

31.20 

Fibre, . , 7.83 J 



( 15.73 

12.27 

Adi, . . 7.24 

5.78 

6.85 

6A8 

. 5.56 

100.00 



100.00 


Nitrogen, . * 4.14 

4.69 

4.82 

4.43 

4.47 
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The ash contains — 

Eortliy phosphates, 2.52 2.88 8.15 2.6S 2.8$ 

Phosphoric acid com- ) 

bined with the V 0.33 0.26 0.4S 0.14 

alkalies^ . ) 

All these cakes are characterised by the presence of a larger 
proportion of oil than is usually met with in those of European 
manufacture, and the general quality is good. 

An examination of the results of the preceding analyses shows 
that the average composition* of the oakes from different localities 
does not differ to any great extent ; and the subjoined table, giving 
the average amount of oil, albuminous and saccharme matters in 
those cakes, of which more than one sample has been analysed, 
will suffice to render this obvious. 


No. of 
Analyses. 

on. 

Albuminous 

matters. 

Saccharine 

nmttmrs. 

Britisb, 7 

12.90 

28.47 

89.01 

American, 8 

Copenhagen, 2 

12.96 

28.28 

34.22 

12.21 

29.75 

34.92 

Flensburg, 2 

12.23 

24.55 

23.99 

Italian, 2 

7.67 

31.74 

87.8r 


As far as the first four of these varieties are concerned, it is 
manifest that their composition is so similar, that it may for all 
practical purposes be termed identical; the proportion of oil and 
albuminous matter in no case varying to the extent of much more 
than 1 per cent. The Swedisn, bonderberg, and Konigsberg 
cakes contain a somewhat smaller quantity of oil — averaging about 
10 per cent ; and the latter falls materially short in the quantity 
of albuminous matters. The Italian and French cakes are remark- 
able for the small proportion of oil which they contain, and, as a 
necessary consequence, by the proportionate increase in the albu- 
minous compounds. The quantity of oil averages about 7 per 
cent ; and it is remarkable that Professor Way, in his analyses, 
found Sicilian cake to give, on the average, 6.80 per cent of oil, 
although he found as much as 11.84; in Italian cakes. A priori 
we should have anticipated the smallest proportion of oil in 
home-made cake, as in most cases the machinery employed in the 
oil-mills of this country is much superior to that used abroad. 

Although we find that, when the average is taken, all cakes are 
tolerably similar, matters are altered when individual samples are 
compared, for then the differences become very materid. Com- 
pamg,.for instance, the different samples of American cake, we 
find that the oil varies from 9.6 up to 16.17 per cent ; that is to 
say, by nearly 30 per cent of the whole; and similarly the albur 
minous compounds fluctuate between 26 and 31 per cent, f As a 
general rule, the higher the oil the lower the albuminous na^tfers; 
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but frequent exceptions are found, as some cakes are observed to be 
remarkably rich in both. The estimation, however, of the feeding 
value of the different samples is a matter attended with some de- 
gree of difficulty, and must turn upon the point whether the oily 
or the albuminous compounds are most important in promoting the 
fattening and growth of cattle. At one time we held that the latter 
deserved the preference, and that they might be correctly taken as 
the measure of the value of any sort of food. We now know that 
this is not absolutely correct, for it has been distinctly recognised 
that a proper proportion must subsist between the different classes 
of nutritive matters; so that if we had a food containing abundance 
of albuminous matters, it would be of inferior value, unless a proper 
quantity of oily and saccharine matters were also present. In 
estimating the value of a linseed cake, it appears to me that we 
must take into consideration both substances, but that the greatest 
weight is to be attached to the albuminous compounds ; thus, for 
example, the first sample of American cake, containing 13 of oil 
and about 31 of albummous matters, and the Dublin cake, are to be 
preferred to any of the other samples. 

By a careful comparison of the results throughout, the reader 
will have little difficulty in arranging the samples in the order of 
their value, as deduced from their composition. But when we 
come to inquire into the market price, it becomes obvious that their 
commercial value is estimated in an entirely different manner. ^ A 
striking example is found among the American cakes, of which 
the first, and chemically the most valuable, was sold, about a 
year and a half since, at £10 per ton ; while the seventh sample, 
described as the finest American, cost at the same time £12; so that 
in this case, not only was the price 20 per cent higher than that 
of No. 1, but it was actually paid for an inferior article. The 
value of cake is estimated, commercially, very much by its exter- 
nal-characters — such as colour, taste, hardness, and uniformity of 
appearance ; and these characters are not to be undervalued, for 
they are excellent indications of the condition of the seed from 
which the cake has been manufactured, and it is manifest that a 
preference is to be given to those produced from clean and well- 
harvested seed; but an implicit and exclusive reliance on them 
must frequently lead to most fallacious results, and causes really 
valuable samples to be overlooked. 

An idea commonly exists that linseed cake is frequently adulte- 
rated; but it is certainly erroneous. The oll-presser has nothing 
to gain by adulteration, for the oil is to him a much more import- 
ant ^ticle than the cake from which it is extracted, and his aim is to 
obtain as large a quantity of the former as possible — an object which 
would be defeated by the intermixture of other substances, which 
would increase the difficulty of expressing, and carry with it other 
inconveniences. The only method of adding to the weight of the 
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cake is to increase the quantity of water mixed with the seed before 
pressing; but this addition must necessarily be confined within very 
narrow limits, and is practised less as an aaulteration than with the 
view of obtaining a larger yield of oil in the press. From what 
has been said, it will be obvious that the farmer need feel little 
fear of loss from adulteration of linseed cake; indeed, I have seen 
only one instance in which anything of the sort could be suspected, 
and this was a sample of ground, or rather broken cake, whidi gave 
the following results : — ^ 


Water, 9.76 

Oil, ....... 9.38 

AlbaminouB matters, . . . . . 24.20 

Mucilaginous and saccharine matters and fibre, . 47.80 

Ash, ....... 9.36 

100.00 

Nitrogen, . , . . . > 3.87 

The ash contained — 

Earthy phosphates, , . . • . 3.64 

Phosphoric acid combined with alkalies, . • 0.10 


The sample was obviously impure, and contained dirt, stones, 
and pieces of wood ; and yet it will be observed that, excepting 
the slight increase in the per-centage of ash, and the rather small 
proportions of other valuable matters, there is no very strong evi- 
dence of its impurity. It is right, however, to mention, that it 
apparently contained some other seed, though I was unable, in its 
crushed state, to recognise it. I did not ascertain anything regard- 
ing its history. 

But while adulteration is not to be found, great care ought to 
be exercised in the selection of the individual samples of cake to be 
used ; and the foregoing analyses give instances where upwards of 
20 per cent of the whole cost may be saved in this way ; and the 
purchaser should never be content with the mere appearance of the 
article, but should endeavour to ascertain its composition also. 

Intimately connected with the composition of linseed cake is that 
of rape cake, which now forms an important item of cattle food. 
It may be of interest to add two analyses, one of Danish, the 
other of a Hamburg sample : — 

Danisb. 

sttcr, • . • • 8.81 

Oil, 10.82 

Albuminous compounds, . . 33.27 

Mucilaginous and saccharine matters, , 28.99 
, Fibre, . . . . 11.66 

Ash, ..... 6.4S 

100.00 100.00 
Nitrogen, .... 5.29 3.66 


Hamburg. 
, 9.08 
10.96 
35.60 
28.44 
8.97 
6.85 
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The ash contained — 

Earthy phosphates, « . . 3.57 3.72 

Phosphoric acid combined with the alkalies, 0.42 0.66 

Analyses of Dantzic, Stettin, and Bohemian rape-cake will 
he found in the Transactions for 1853, and the results agree gene- 
rally with those now given, and indicate a very high feeding value 
for the cake; a value which, however, is somewhat diminished by 
the difficulty there is, in the first instance, in inducing sheep, and 
more especially cattle, to eat it. 


OOaiFOSITIOK or burnt BONBS mrOETEO jtbom south akebioa. 

During the present season several cargoes of brnnt bones have 
been imported into this country from the middle district of South 
America. They are said to be obtained from the great slaughter- 
ing establishments there; and as their quality appears to be vari- 
able, it may be well to place on record an analysis of two portions 
of one cargo, which may serve as a guide to those who propose 
purchasing such bones. The cargo consisted partly of bones in 
lumps and partly of fine dust, the latter containing a very consi- 
derable quantity of sand. The composition of the two portions 
was — 



Luxnp-bones. 

Bone-dust 

Water, 

2.87 

3.98 

Charcoal, . 

Phosphates^ 

. . . 2.17 

4.60 

63.68 

4.000 

Carbonate of lime^ 

15.89 

11.90 

Alkaline salts. 

2.54 

2.29 

Sand, 

. . 12.85 

37.23 

Ammonia^ • • 

100.00 

100.00 

0.24 

0.60 


It is quite clear that the lump-bones are tolerably free from foreign 
matters, while the dust is extremely impure; and it is of some im- 
portance that thfe should be distinctly understood, because the 
unwary purchaser is apt to give a preference to the powder, as it 
is more readily applied, and from its state of division more likely 
to act rapidly upon the crop. The difference in value of these two 
samples is, however, very considerable, and it may be easily oalcu- 
kted if we bear in mind the price of phosphates and of ammonia. 
The price of phosphate of lime is about |d. per lb., and by 
an easy calculation we find that every per cent of phosphates con- 
tained m any substance is equivalent to Is. 5d. per ton. Suppose, 
then, we wish to ascertain the value of the phosphates in these 
analyses/ we have only to multiply in the first, 63 by Is. 5d., 
when we find the value to be £4, 9s. per ton, and the dust in the 
same way proves to be worth only £2, 16s. The slight superi- 
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ority in the quantity of ammonia contained in the latter is not suf- 
ficient to produce any material effect upon its value; hut if we com- 
pare them with unburnt bones, we perceive that in that case the 
value is materially enhanced by the presence of even a few per 
cent of that substance. The price of ammonia is usually about 
6d. per lb.; and at this rate we find that every per cent of 
ammonia adds to the price of the substance rather more than 11s. 
per ton ; *but for the last two years, owing to the high price of 
manure, its value has been about 8d. per 1&, in which case every 
per cent is worth about 14s. 8d. The following analysis of ground 
bones may serve as an illustration of how this modifies their 
value : — 


Water, 

Organic mater, 


8.96 


28.78 

Phosphates, 


. 45.09 

Carbonate of lime, • 


11.94 

Carbonate of ma^esia, . 


1.11 

Sand, 


. 4.12 

100.00 

Ammonia, 

. 

3.46 


At 6d. per lb. for ammonia, this sample is worth <£^5, 2s. per 
ton, and at 8d. it amounts to £ 5 ^ 16s., so that the unburnt bones 
are more valuable than the burnt. It must not be forgotten that 
these sums represent the intrinsic value of the substances, and that 
the cost of reducing them to powder must be added in order to 
obtain their selling price. 

Another sample of bone-charcoal, also I believe from South 
America, was found to be of comparatively small value, Its 
analysis gave — 


Water, ..... 16.40 

Organic matter, «... 20.93 

Phosphates, .... 30.78 

Carbonate of lime and magnesia, . . 1 0.84 

Sand, ..... 21.05 


00.100 

Ammonia, . . ' . . . 1.51 

In this case the hones had been imperfectly hnrnt, and hence a 
quantity of organic matter, retaining 1.5 per cent of ammonia, 
remained, and the value per ton is ^^2, 18s. 6d., or 4s., accord- 
ing as the high or low value of ammonia, is taken as the standard. 
The preceding facts may serve to induce some caution in the pur- 
chase of hone-charcoal. It is an excellent j and when of ^ood' 
quality, a cheap source of phosphates, hut its composition is so 
variable that it should never be bought until its quality has been 
satisfactorily ascertained. 



56 


PEOCEEDINGS IN THE LABOBATOHT. 


OOMFOSrCION OF SOHF NEW TABIBTIES OF OXTANO* 

The discovery that the supply of Peruvian guano, which we had 
supposed to he almost inexhaustible, was likely to terminate at no 
distant time, has caused a very careful search for increased sup- 
plies, knd a considerable number of new guanos have lately been 
imported into this country. None of those which I have yet seen 
fulfil the great desideratum of an ammoniacal guano completely 
capable of replacing Peruvian, but some of them are vmuable 
additions to our former supplies. That which has been most 
extensively imported is Mexican guano, and a considerable quan- 
tity of it must have reached* this country during the past year. 
At its discovery very great expectations were entertained of its 
proving important, but the result has not verified our anticipations, 
lor such cargoes as I have examined have proved of very inferior 
quality. The following analyses may illustrate its composition;^ — 

Water, .... 20.63 17.57 

Organic matter and ammoniacal salts, 7.59 7.08 

Phosphates, . . . 31.69 58.32 

Carbonate of lime, . . • 36.06 14.17 

Alkaline salts, . . . 6.63 2.45 

Sand, .... 0.00 . 0.41 

100.00 100.000 
Ammonia, .... 0.43 0.84 

It may therefore be fairly compared with the inferior Patagonian 

S iano ; and if these samples represent its general composition, which 
ere is no reason to doubt, it ought to be carefully avoided. The 
price charged for it is considerable, and certainly greatly above its 
value ; in fact, if we calculate in the ordinary way, we find that 
the first sample is not worth more than dff2, 10s. per ton, yet large 
quantities have been sold for £1 or £8, 

Columbian guam,—l have recently examined a sample of guano 
of considerable interest and value, and which is likely to become 
an article of import in large quantities. It is described as Colum- 
bian guano, and consists of grey stony masses, so hard as to re- 
quire a pretty smart blow with a hammer to break them. The 
fracture is close-grained and uniform, but the exterior of the 
masses is very irregular, and varies considerably in colour. Before 
being used it will require to be ground to powder, an operation 
which costs about £1 per ton. Its composition is — 


Water, . . . . . . 1.03 

Organic matter and ammoniacal salts, . . 6.78 

Phosphates, ...... 75.69 

Alkaline salts, . . . . . 4.01 

Sand, 1.64 


100.00 

0.11 

]■ 0.78 


A.mmonia, ... 
Phosphoric^acid in alkaline salt^ 
Equal to 1.68 phosphate of lime. 
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It belongs to the class of phosphatic guanos, of which it is a 
very valuable example, the quantity of phosphates being larger than 
in any other variety of guano with which I am acquainted, and about 
10 per cent higher than in the best Saldanha Bay guano. It 
ought, therefore, to sell at a price about one-eighth above that of 
Saldanha Bay ; but in this must be included the cost of grinding, 
which, as already mentioned, will be about <£^1 per ton. The im- 

f ortation of this guano has not yet commenced, but a large cargo, 
believe, is now on its way to this country ; and should it prove 
equal to the sample, and be sold at a moderate price, it will doubt- 
less meet with a steady sale. 

Indian guano . — This variety of guano has not yet, so far as I 
am aware, been imported in quantity, but a sample was sent to 
the Laboratory some time since for analysis. It is a dark brown 
uniform powder, extremely bulky and light. When carefully 
examined, minute crystals are found in it in considerable quantity. 
The exact locality in which it is found has not been stated to me, 
but from various circumstances I have come to the conclusion that 
it must have been found in a cave, and that it consists of the dung 
of bats. It had the following composition ; — 


Water, ...... 23.62 

Organic matter and ammoniacal salts, . . 60.05 

Phosphates, . . . . . . 7<18 

Carbonate of lime> . « . . . 2.79 

Alkaline salts, , • . . • 5.58 

Sand, 0*78 


100.00 

Ammonia, . « . • . • 10,27 


This guano, it will be seen, approaches nearer to the require- 
ments of agriculture than any of the recent importations, for it is 
an ammoniacal guano ; and though greatly inferior to Peruvian, 
would doubtless prove a useful addition to those at present im- 
ported. The proportion of phosphates is remarkably low, but the 
ammonia gives it a considerable value ; and estimating the latter 
at 6d. per lb., the sample must be worth about £Qy 6s. per ton, at 
which price it might no doubt be profitably imported. 

Several other new varieties of guano have recently been dis- 
covered, but none of these have become articles of commerce in this 
country, although likely to do so at no distant date; but as they 
have not yet come under my hands, I am unable to give any idea 
of their value. Of those now examined it is obvious that the last 
two are of considerable value, but still unequal to Peruvian, so 
that the great problem of obtaining a cheap and abundant supply 
of an ammoniacal guano is still to be solved; and itls a mattet* of 
great moment that the importance of its discovery should be kept 
prominently before the public. 
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While on the subject of guanos, it may be well to give^ an 
analysis of a variety sold under the name of Upper Peruvian, 
by which incautious purchasers are frequently misled. They 
are apt to imagine that it is merely a variety of Peruvian, and of 
equal value to the true Peruvian; indeed, the sample analysed had 
actually been offered for sale as being equal to the best imported, 
with how much justice the following analysis shows : — 


Water, ....... 10.S4 

Organic matter and ammoniacal salts, . . . 21.68 

Phosphates, ...... 46-20 

Alkaline salts, 18.31 

Sand, 3.27 

100.00 

Ammonia, . ...... 4.18 

Phosphoric acid in alkaline salts, . . . . ) 2,60 

Equal to 5.63 phosphate of lime, . . • • ) ‘ 


Calculated in the ordinary manner, the value of this guano 
would not exceed £6 or £ 6 ^ 10s. per ton, or, even allowing for 
the increased price of guanos, certainly not above £7 ; yet it was 
offered for sale at nearly the price of the best Peruvian. ^ 

That this and similar guanos find purchasers is certain ; and it 
is astonishing that, at this time, when the comparative values of 
different guanos have been so frequently and prominently brought 
under the notice of the farmers, persons should be found ready 
to purchase inferior guanos at prices ridiculously above their 
value. The amount of absolute loss annually entailed upon the 
agricultural public in this way would be a curious matter of 
calculation. Experience has shown me that the price at which 
inferior guanos are sold may be taken in the average at fully 
£1, 10s. per ton above their true value, as estimated from the 
quantity of phosphates and ammonia. The quantity of such 
guanos imported varies very greatly in different years ; but if we 
estimate it at 100,000 tons, we see that in this way an annual loss 
of c&160,000 is entailed upon the farmer, and this is entirely 
independent of adulteration. When we recollect that this loss 
falls chiefly upon the smaller and least intelligent fanners — ^in fact, 
on these least able to bear it — it becomes a matter of great regret 
that the law does not supply some summary method of puDishing 
the venders of adulterated articles. As far as inferior guanos, 
however, are concerned, the buyer must depend entirely on his 
own vigilance, and ought to ascertain the value of the article 
before concluding his purchase. 

WHAT IS TO BE CONSIDEBBD AS THE STANBAIID COMPOSITION OP 
SUPEBPHOSFHATE OP LIME 9 

Nothing can possibly be more unsatisfactory than the want of a 
definite standard by means of which a substance is to be sold ; and 
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in no case are greater inconvenience and loss entailed by it than 
in that of superphosphate of lime. When a manure is a definite 
chemical compound — such as nitrate of soda, or sulphate of am- 
monia — the obvious standard is the pure substance ; and a price 
being fixed at which it is. sold, that of the commercial article is 
regulated by the proportion of the pure salt it contains, each per 
cent of impurity simply deducting one hundredth from the value 
of the sample. Even with Peruvian guano, a substance of 
‘natural origin, and presenting a reasonable degree of uniformity, 
it is easy to obtain a standard from which good samples do not 
materially deviate, and which serves as an indication of what we 
are entitled to expect in a genuine guano. But it is quite different 
with a manufactured manure, in which the processes and propor- 
tions of the materials employed vary exceedingly, and where each 
maker may assert that his principle of manufacture is the best. 
The matter has been still farther complicated by the extension 
of the term superphosphate, which, when first introduced, was 
synonymous with dissolved bones, and meant a substance obtained 
by treating bones with sulphuric acid in such a way that a large 
proportion of their phosphate of lime was converted into another 
compound called biphosphate of lime, which is soluble in water. 
It was to the presence of this substance that the value of super- 
phosphate was entirely attributed by the manufacturers, and hence 
they began to seek for cheaper sources of phosphate of lime ; and 
the spent charcoal of the sugar-refiners, the coprolites which occur 
so abundantly in the newer tertiary fonnations, and, lastly, the 
apatite found in New Jersey, Norway, and other places, have 
been introduced to replace, in whole or in part, the bones formerly 
emplo^^ed ; and the products from all these substances have been 
indiscriminately called superphosphate: or if bones, in however 
small proportions, be used, the more popular name of dissolved 
bones, or bone manure, is not unfrequently employed. 

The propriety of applying- the name of superphosphate to all 
these substances cannot be disputed, in so far as they all contain, 
or ought to contain it ; but it seriously coniplicates the commercial 
question, because the value of the product varies very materially, 
according to the raw material from which it is manufactured. This 
becomes at once obvious, if we bear in mind that bones in their na- 
tural state contain, in addition to their phosphate of lime, a lar^e 
quantity (in round numbers, forty per cent) of animal matter rich m 
nitrogen,, and that this animal matter is capable of yielding ammo- 
nia to the extent of about six per cent of the weight of the bones, 
so that very nearly half their value is due to the ammonia which 
they yield 3 and as the whole of the nitrogen remains in the super- 
phosphate made from bones, it is manifest that we must take it 
into account when estimating the value of that manure. The spent 
animal charcoal of the sugar-refiners, as well as the purely mineral 
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phosphates, contain little or no nitrogen, and consequently they, and 
the superphosphates produced from them, are dependent for their 
value solely on the quantity of phosphates they contain. It may 
he alleged that the farmer purchases superphosphate as a source 
of phosphoric acid, and that he is entitled to neglect the ammonia, 
ana look solely to the phosphates, and that he can be more cheaply 
supplied from coprolites or apalite than from any other source. 
But both these opinions are extremely questionable. In northern 
climates, at least, no manure which does not yield ammonia, or con- 
tain it ready formed, suits the requirements of our advanced agri- 
culture, and, considering the high price of ammonia, the presence 
of even a very small quantity adds appreciably to the value of every 
manure. TSor is it the case that coprolites are a cheaper source of 
superphosphate, for they contain a large quantity of carbonate of 
lime, and consequently require for their solution a very much 
larger quantity of sulphuric acid. 

In attempting to give a reply to the question with which we 
have set out, it will be necessary for me to give the results of 
analyses of different kinds of superphosphates; and before doing so, 
it may be well to explain the way in which the results are stated, 
particularly as regards the soluble phosphates. I have already 
mentioned, that in a superphosphate, part of the phosphate of lime 
is converted into the biphosphate by the action of the sulphuric 
acid, but in the analyses the quantity of the latter is not given, but 
the phosphates are divided into two portions, called soluble and in- 
soluble phosphates. The mode in which this is to be understood, 
will be best rendered intelligible by an individual example. Thus, 
on the first of the subjoined analyses, we find 15.08 per cent of 
soluble, and 18.01 of insoluble phosphates; the sum of these, 
33.09, expresses the quantity of phosphates existing in the manure 
previous to the addition of sulphuric acid, and the soluble phos- 
phates are the quantity of common phosphate of lime which is con- 
verted into biphosphate by the sulphuric acid. This conversion is 
effected by the sulphuric acid, of which the proportion is given lower 
down in the analysis ; and the sulphate of lime which also appears, 
indicates the quantity of lime which has existed as carbonate in the 
original substance, or which has been deliberately added .for the 
purpose of drying up and giving bulk to the product. It is to be 
observed, then, that the soluble phosphates actually exist as biphos- 
phate, although not so represented in the analysis ; and though it 
would be more correct, in a scientific point of view, to give the 
proportion of biphosphate, yet the course I have employed has 
advantages for practical purposes, as it' shows the mode in which the 
manure has been manufactured. The proportion of sand and of 
alkaline salts requires no comment. 

The first two analyses are examples of superphosphate apparent- 
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ly made entirely from bones, and in which the proportion of soluble 
phosphates is large. In the one, a small quantity of gypsum, and 
in the other of alkaline salts, has been added, apparently for the 
purpose of drying the product. 


Water, 

Organic matter, 
Soluble phosphates, 
Insoluble phosphates, 
Sulphate of lime, . 
Sulphuric acid, 
Alkaline salts, 

Sand, 


Ammonia, 


X. 

II. 

10.70 

17.50 

12.74 

16.63 

16.08 

13.08 

18.01 

24.66 

2.22 

16.87 

18.39 

6.23 

13.06 

4.63 

9.80 

2.41 

100.00 

100.00 

2.07 

2.86 


In both these we have examples of superphosphate of high qua- 
lity, containing a large quantity of soluble phosphates, and a fair 
pwportion of ammonia ; and the importance of the latter becomes 
obvious, when we bear in mind that it adds £1, 23. per ton to the 
value of the first, and <£1, ds. 6d. to that of the second sample. 

The followingare illustrations of superphosphates also from bones, 
but of lower quality than the preceding : — 


Water, 

m. 

13.60 

nr. 

18.26 

' 17.22 

Organic matter, 

24.90 

11.96 

14.83 

Soluble phosphates, • 

8.71 

7.06 

4.50 

Insoluble phosphates. 

29.14 

31.27 

31.36 

Sulphate of lime. 

10.76 

1J.93 

18.74 

Sulphuric acid, 

7.49 

4.93 

4.43 

Alkaline salts, 

1.82 

11.18 

1.20 

Sand, » 

3.68 

3.42 

7.73 


100.00 

100.00 

100.00 

Ammonia, 

3.13 

8.24 

3.26 


In these superphosphates the quantity of sulphuric acid employed 
has been deficient, and hence, though the total quantity of phos- 
phates is as large as in the previous ones, a much smaller propor- 
tion is soluble ; and as we shall afterwards more particularly point 
out, the value of the superphosphate is diminished. The quantity 
of ammonia, however, is large, and forms an item of some import- 
ance in estimating their value. 

From these we turn to another variety, apparently made from a 
mixture of bones and coprolites, in which the ammonia little ex- 
ceeds one per cent ; the quantity of phosphates is rather lower, and 
of sulphate of lime higher than in those irom bones alone. 

VL vir. . ntt. 

Water, . . . . 17.93 24.83 13.84 

Organic matter^ . . 17.23 10.60 7.96 , 

Soluble phdfiQpbates, , . 21.22 14.88 14.18 
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Insolnble phosphates, 



3.41 

14.36 

7.44 

Sulphate of lime, 



20.82 

16.00 

21.71 

Sulphuric acid,- . 



5.13 

6.48 

19.62 

Alkaline salts, . 



6.1S 

3.98 

3.92 

Sand, . 



7.96 

9.87 

11.34 




100.00 

100.00 

100.00 

Ammonia, 

• 

• 

1.66 

1.03 

0.93 




TX. 

z. 

xr. 

Water, . 



32.89 

16.10 

21.04 

Organic matter, 



8.63 

10.63 

12.42 

Soluble phosphates, 



12.97 

10.62 

10.16 

Insoluble phosphates, 



16.12 

10.48 

9.68 

Sulphate of lime. 



18.64 

3.92 

33.90 

Sulphuric acid. 



6.10 

23.89 

3.94 

Alkaline salts, . 



3.32 

19.66 

2.46 

Sand, • 



1.93 

4.81 

6.50 




100.00 

100.00 

100.00 

Ammonia, 

. 

. 

0.79 

0.80 

1.10 


Andjfinallj, wehave examples of superphosphates made entirely 
from coprolites or other mineral phosphates, distinguished by a 
small proportion of organic matter, and abundance of sulphate of 
lime. In one only, however, is ammonia entirely absent, the others 
contain small quantities, though none of them, except the last, in 
sufficient quantity to be of value. 



XII. 

xin. 

XIV. 

XV. 

xvr. 

Water, 

8.43 

18.20 

23.77 

23.78 

14.00 

Organic matter, « 

0.00 

2.83 

3.00 

1.70 

0.63 

Soluble phosphates. 

16.37 

14.04 

12.19 

10.24 

13.90 

Insoluble phosphates. 

15.07 

6.15 

7.77 

7.95 

23.98 

Sulphate of lime, . 

36.03 

36.88 

36.23 

38.66 

31.67 

Sulphuric acid. 

11.24 

11.51 

8.44 

4.15 

8.24 

Al^dine salts, 

1.60 

3.17 

0.01 

7.56 

1.06 

Sand, 

12.26 

7.22 

8.59 

6.06 

6.62 


100.00 

100.00 

100.00 

100.00 

100.00 

Ammonia, 

0.00 

0.56 

0.49 

0.45 

0.60 


It would be easy to multiply analyses of the different sorts of 
superphosphate, but those given are sufficient to show how greatly 
different samples, all made with the desire of supplying a reason- 
ably good article, vary in composition and value, x et it is pro- 

bable that no great difference in price will exist among the greater 
number of them. Those made entirely from bones, and coming 
from manufacturers of high standing, are generally dearer ; but no 
commercial distinction is drawn between the others, a fixed mar- 
ket price generally being charged, altogether independently of 
composition. Yet a moment^s inspection suffices to show that the 
differences in value are exceedingly great 
Some difficulty exists in forming a satisfactory estimate of tihe 
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value of a superphosphate from its composition, owing to there being 
no fixed value to attach to the soluble phosphates, except that cal- 
culated from the manure itself. But, taking as a starting-point 
the samples produced from bones, we may aridve at some definite 
idea in the following manner ; I assume ammonia at 6d. p6r pound, 
or 11s. for every per cent, and insoluble phosphates at fd. per 
pound, or, in round numbers. Is. 6d. for each per cent. Now, such 
superphosphates as Nos. 1 and 2 are sold at about d&8 per ton ; and 
if we calculate the value of the ammonia and insoluble phosphates, 
and deduct this from <£8, we have the value of the soluble phos- 
phates. Thus we have for Nos. 1 and 2 — 


Value of ammonia per ton, 

No. 1. 
£12 0 

No. 2. 

£1 17 

0 

Value of insoluble phosphate, . 

17 0 

1 6 

0 


£2 9 0 

£3 3 

0 

Deducting this from £8, leayes for the Talue ) 
of the soluble phosphates, . . j 

' £B 11 0 

£4 17 

0 


And dividing these sums W 15 and 13, the respective per-centages 
of soluble phosphates, we find it in both cases to give a value of 
almost exactly 7s. 6d. for each per cent of these substances. The 
better class of the other superphosphates give a similar, though 
somewhat higher value for the soluble phosphates, except No. 6, 
which, if sold at d&7, would give a lower value ; but as I do not 
know its price, we must not allow it to Influence the calculation. 
It is probable that we shall not err greatly by assuming 7s. per 
cent as the value of soluble phosphates. 

Now, if we apply this mode of calculation, we see that the values 
differ excessively. Thus, No. 3 gives — 

29 per cent insoluble phosphates at Is. 6d. per cent, . £2 8 6 

8.71 per cent soluble phosphates, at 7s. per cent, . . 8 10 

3.13 per cent ammonia, at 11s. per cent, . . . 1 14 6 

Value per ton, . . . £6 19 0 

And in the same manner, No. 6 is worth £6^ 13s. ; No. 7 ought 
to cost ^6, 10s. ; No. 15, .^4, 8s., and so on. 

No. 6, calculated upon this principle, shows a higher value than 
any of Ae other samples, by virtue of its large proportion of soluble 
phosphates ; its calculation giving — 

21 per cent aolnble phocphates at fe., . . . 7. 0 

8 per cent ineoluble phosphates at la 6d., . . ' 0 4. 6 

jLf cent ammonia, at 11s., . . ■ . . 0 17 0 

Valac per ton, . . : . • £8 8.8 

Now, if we ti^ into consideration the pieceding calculations, 
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and the composition of the commercial samples of superphosphate, 
it appears to me that we may assume a standard to which all well 
manufactured samples should attain. It would appear that a good 
superphosphate should contain 16 per cent of soluble phosphates, 
and 15 insoluble ; and if made from hones, in addition to 
these, not less than 2 per cent of ammonia. A superphosphate 
made from coprolites, and containing these proportions of phos- 
phates, should be sold for £7^ and from bones at £8. According 
to my experience, the samples coming from the best manufacturers 
have about this composition ; but the farmer would do well to re- 
member that a large proportion of soluble phosphates adds most 
materially to the value, as is seen in the analysis No. 6. It is 
very desirable that this fact should be distinctly brought before the 
manufacturers, who would find it decidedly to their advantage to 
aim at producing a manure containing a large proportion of soluble 
phosphates, which, they would find, repays them better than pro- 
ducing the inferior qualities, particularly if got from coprolites, 
because a considerable proportion of the acid is consumed in neutral- 
ising the carbonate of lime. Thus, suppose a sample of coprolite to 
contain 20 per cent of carbonate of lime, and the manufacturer to 
add to it 30 per cent of sulphuric acid, 25 of the acid would be 
consumed in converting the carbonate into sulphate of lime, and 
only 5 per cent would remain over to convert the insoluble into 
soluble phosphates } but if he added 35 per cent of acid, 10 per 
cent would remain, and he would then produce a superphosphate 
with twice the quantity of soluble phosphates contained in the 
former. 

These observations I have thought it well to bring before the 
farmer, as I know that large quantities of very inferior superphos- 
phates go into the market. It is not mjr intention to refer parti- 
cularly to these articles here ; it will suffice to say that many tons, 
containing 2 or 3 per cent of soluble phosphates, are yearly disposed 
of in different parts of Scotland. 


ANALTSJiS or TWO SAUPLES 07 SULPHATE 07 POTASH. '* 

We have frequently had occasion to call attention in the pages 
of the Transactions to the difficulty which exists in obtaining 
chemical manures in a state of purity. The substances usually 
sold for the purpose are, for the most part, the refuse of different 
manufacturing operations, and are dignified with the name of 
the most valuable substance they contain, even although the 
quantity may be but a small fraction of the whole, while a 
price generally greatly above their intrinsic value is charged for 
them. The two analyses which are now given, curiously illustrate 
this fact : — 
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Common salt, 

No. 1. 

. . 


21.45 

Sulphate of soda. 

. . 

« 

sr.48 

Carbonate of soda, . 

, , 

, 

16.98 

Sulphate of potash,, • 

. 


8.22 

Carbonate of lime, 

, , 

, 

0.32 

Carbonate of magnesia, 

, , 


0.17 

Sand, . 


. 

0.44 

Water, 

• 

• 

14.11 

Potash, . ' . 


, 

99.17 

4.44 

Common salt. 

No. II. 


67.44 

Carbonate of soda, . 



2.51 

Carbonate of potash, 


. 

3.98 

Sulphate of potash, . 

. 

. 

19.44 

Carbonate of lime, 

. 

, 

0.26 

Carbonate of magnesia, 

, , 

, ' 

0.31 

Sand, 

. 

, 

0.74 

Water, 

• 

• 

5.24 

Potash, 



99.92 

13.20 


The absurdity of calling such samples sulphate of potash is mani- 
fest. In fact, if the. principle of calling a substance by the name 
of its largest constituent be adopted, the first sample would be 
called sulphate of soda, and the second common salt. 

Both are doubtless the refuse of some manufacturing operation, 
although I have no information of the source from whi^they were 
obtained. Their analysis is an important lesson to agricultural 
experimenters, for it unfortunately happens that many experiments 
have been made, which have proved quite valueless from the want 
of certainty as to the substances used. Theoretically, we have 
reason to believe that potash should be a valuable manure, and yet 
we cannot conclude either for or against it from the experiments 
already made. It is for this reason that an additional set is being 
made this season by a variety of gentlemen connected with the 
Highland Society. And in order to insure the results being fully 
comparable, muriate of potash, in a state of nearly chemical purity, 
has been employed, although it is an expensive substance ; but it 
is intended merely to- draw conclusions from these experiments, 
and should they show that potash is valuable, some other forms of 
combination may be employed. In fact, impure muriate of potash 
is much cheaper than that brought up to the highest degree of 
purity ; that is to say, a substance containing only fifty per cent of 
muriate of potash sells at much less than half the price of the pure 
salt, so that, except for exact experiments, the latter would be pre- 
ferable. Both muriate and sulphate of potash are commercial 
articles, having a fixed market price, and, as with all other sub- 
stances, they are cheapest when dearest, low price teing the 
surest indication of adulteration, or at least of inferiority. 

TRANS. — JULY 1855. ^ E 
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SUPPLEMENTARY REPORT by the HIGHLAND aitd AGRICULTURAL 
SOCIETY OF SCOTLAND. 


Sir, — am now enabled to close the inqui^ into the Agricul- 
tural Statistics of Scotland for 1854, by submitting to my Lords 
of the Committee of Privy Council for Trade, Returns, applicable 
to that class of agricultural occupants not included in my Report 
of the 28d of January. 

It will be in the recollection of my Lords' that it was considered 
inexpedient to ask information directly from the smaller tenants, 
from an apprehension that many of them would be unable to com- 
prehend the inquiries made, and to complete the schedules served 
on them, and that it, was resolved to obtain, through other 
channels, general returns in reference to their holdings. In deter- 
mining tiie point where the issue of schedules should cease, it was 
found necessary to draw a distinction between the Lowland and the 
Highland districts. In the former, it was believed that schedules 
might safely be sent to all persons paying a rent of £10. and up- 
wards ; in the latter, it was represented that it would be unavailing 
to seek direct information from parties rented at less than £20. 

The Tables appended embrace returns for 16,144 occupants 
under £10 in twenty-six counties, and for 26,085 under £20 in 
seven counties. There is thus apparently a county in excess, 
which arises from Bute and Arran having been divided, the one 
island being placed in the £10, and the other in the £20 category- 

I should farther mention that, in Caithness, schedules were 
originally served on all occupants at £10 and upwards, but that, 
owing to the nature of its crofter population, it has been found 
advisable to alter this arrangement, and to apply the £20 rule. 
The present returns, therefore, repeat a certain extent of acreage, 
and amount of stock, included in my former Report ; and, in order 
to prevent an over-estimate of the statistics of Caithness, there 
must be deducted from the Returns in that Report 8089 acres, 
and 6202 head of stock. 

Owing to the number of small occupants to be dealt with — 
almost equalling that of the Tenantry of the country — and to 
the difficulty of finding the proper parties from whom to obtain 
information, the preparation of the Returns now submitted has 
involved a greater amount of time and labour than was anti- 
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cipated. It is just, however, to record that, under this section of 
the inquiry, I experienced the same co-operation, and received 
the same assistance, as I already have had occasion to report* 
upon so favourably to my Lords ; and I cannot but avail myself 
of this opportunity to state the obligations under which the public 
lies, not only to the farmers officially engaged in conducting the 
inquiry, but to the many proprietors, agents, factors of estates, 
inspectors of poor, and others through whose assistance the Eetums 
have been compiled. 

Every precaution has been taken to make the Eeturns as accurate 
as possible. They, are necessarily of a more general character 
than those made by schedule, and in some respects they are rather 
approximative to, than strictly statements of the fact. In most 
cases the exact number of occupiers could, be correctly ascertained, 
and has been accurately returned ; stock also was susceptible of a 
strict enumeration ; acreage, on the other hand, had frequently to 
be estimated. In Shetland, particularly, the returns of acreage 
must be taken with considerable allowance. I had the advantage 
of obtaining from most of these islands very intelligent returns, 
carefully prepared by the parochial schoolmasters, and embracing 
valuable information; but, as the land is there almost exclu- 
sively held under the a Norwegian measure of extent 

of fluctuating character, it was frequently difficult to arrive at 
correct data for determining acreage. 

I have already informed my Lords that it is not proposed in the 
mean time to repeat these Eetums. The variations incidental to 
such small holdings, and the extent to which they could affect , the 
general results as regards the stock and crop of the country at 
large, are too immaterial to necessitate the labour and expense 
which an annual repetition of this section of the inquiry would 
involve. 

I have the honour to be. 

Sir, 

Your most obedient Servant, 


Jambs Booth, Esq., 

Principal Secretary of the Board of Trade, 


Hall Maxwell, 

Secretary, 


I,— General Eeturn. 
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I.— GENERAIi RETTTBlSr OF HOIiEINGS RENTED AT DESS THAN ^10. 



JX— GENERAL RETURN OP HOLDINGS RENTED AT LESS THAN £ 20 . 


No. of 
Oocnpants. 


No. of 

‘ Stock. 

Acres. 

Cattle. 

Horses. 

Sheep. SwSne^ 

Total. 

19,876 

6,211 

24,827 

27,887 

44,961 

25,515 

11,161 

10,91 r 

1,880 

10,030 

14,932 

36,782 

20,391 

8,842 

1,750 

519 

3,862 

3,316 

9,219 

4,061 

2,008 

12,831 1,395 
750 393 

4,710 8,257 
34,796 664 

38,758 8,915 
35,760 2,021 
13,956 836 

26,890 

3,642 

21,869 

68,708 

93,674 

62,233 

26,642 

160,438 

103,771 
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GENERAL PRINCIPLES OP RECLAIMING LAND. 

By Mr John Lookhaht Mokton, Civil and Agricultural Ei}gineer, EJiuburgh, 
[Premium — ^The Gold Medal,] 

The importance of increasing the agricultural resources of tlie 
United Kingdom is universally admitted, for it is obvious from the 
turn of events that we cannot always depend on supplies of grain 
from foreign countries. If the produce of this country were equal 
to the consumpt, the amount of money retained in it, directly and 
indirectly, would probably exceed the calculations even of the most 
sanguine economists. With the assistance of agricultural and 
other statistics, it might be possible to demonstrate in a very 
striking manner the intimate connection which exists between 
abundant crops and national prosperity; but my object in this 
paper is rather to point out the means by which systematic agri- 
cultural improvements may be made remunerative to landed pro- 
prietors and farmers, than to treat of their bearing on the state 
of the country at large. While an improved and higher system of 
farming tjjjftn is general at present, is certain, under good manage- 
ment, to prove profitable to those engaged in such undertakings, 
it is in the conversion of waste and hitherto uncultivated moor- 
lands that the largest profit is to be expected by the landlord. 
The principal drawback in the reclaiming of waste land has usually 
been the heavy outlay required, and the consequent unlikelihood 
of a sufficient return being received on expended capital. Tliere 
arcj no doubt, many naturally good soils lying in an unprofitable 
state that cannot, by reason of ciixumstances over wnich the 
owner has no control, be reclaimed with advantage. The climate 
may be bad, or the altitude so great, as to render improving opera- 
tions injudicious. But there are other cases where, even under very 
unfavourable circumstances, both in respect of soil and climate, 
improvements can be undertaken with a reasonable prospect of 
remunerative success. It is too much, however, in every case to 
expect returns of 6 or 8 per cent on the outlay connected with 
improving operations, when a rental of 3 or per cent would be 
thought a fair interest on capital expended in purchasing land. 
After deducting the purchase value of the ground in its original 
state, the improvements should^be considered perfectly successful 
if they give a return equal to that which might naturally be 
expected from ordinary well secured investments in land. There 
can be no surer investment than that which properly conducted 
improvements confer ; and while in some of the worst districts of 
the country the returns are likely to be as low as already indi- 
cated, there are numerous instances in which from 6 to 9 per cent 
may be secured on expended capital. To those who have arable 
land let on lease in the vicinity of waste ground, another induce- 

TKANS. — OCTOBER 1855. F 
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ment to begin improving operations naturally presents itself. If a 
farm adjoining a moor is to be let on lease, no one will give the same 
rent for it that he would do were it bounded by highly-cultivated 
ground. Such farms have generally bad names, more in conse- 
quence of contiguous moorlands than anything bad in themselves ; 
and hence the profit of reclaiming unsightly moors is not confined 
to them, but extends to all the surrounding arable land. A pro- 
prietor with two thousand acres of good ground, and five hundred 
acres covered with heather, gorse, broom, or at best mere aquatic 
and coarse innutritions grasses, must often feel that the bad name 
which, in public estimation, is very justly attached to the latter, is 
liable also to be assigned to the fonner. Indeed, the general char- 
acter of the property may be as much lowered by its having five 
hundred aci*es of bad land, as if it had three times that extent. The 
increased salubrity of the district which follows the reclaiming of 
wet uncultivated land, should also operate , as an inducement to 
proprietors to engage in improving undertakings. In the fen dis- 
tricts of England, ague and other epidemics were always prevalent 
till drainage was effected; and in many parts of Scotland and 
Ireland, healthfulness has been greatly promoted by thg improve- 
ment of waste land. In some districts where there are extensive 
unimproved peat-mosses, cholera prevailed in the summer of 1854 
to a much greater extent than in places where no such unhealthy 
influence existed. If the moss had been so completely covered 
with water as to present to the sun’s rays little else than the bosom 
of a lake, the evil would have been greatly mitigated ; but from 
the nature of the weather in the early part of the season, the sur- 
face was partially di’ied, and the evaporating process, in taking up 
the gases of decaying vegetable matter, spread them over a large 
extent of surrounding country, to produce disease and death. In 
many cases, arable farms in the vicinity of bogs become earlier 
and more productive by the latter being drained. One farm, well 
known to the writer, used always to have many acres of oats on 
the side next a flow-moss frosted in a green state ; but on a plan- 
tation being formed on that side, and a considerable extent of the 
peat thoroughly drained, the frosting entirely ceased. From these 
and many other evidences that might easily be adduced, it appears 
conclusive that the reclaiming of waste land, both in its cumulative 
and individual effects, is deserving of very careful consideration. 
Wherever improvements can be undertaken with any reasonable 
prospect of success, it almost becomes the public and private duty 
of a proprietor to carry them out promptly and judiciously. 

In considering the systems of reclaiming waste land which can 
be followed with the greatest possible advantage, I purpose to 
divide this paper into various primary sections, under each of 
which there will be subdivisions of the subject treated of. 

L Wasie land in the worst sense . — Under this heading, the 
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reclaiming of poat-mossea may occupy some attention, but it is 
altogether foreign to the subject under consideration to enter 
into the origin or growth of such deposits. It is sufficient for 
its treatment to know that extensive mosses do exist in various 
districts of the country, and that, could they by any possibility 
be reclaimed to yield a remunerative return on the outlay, a 
great benefit would be conferred on their owners and the com- 
munity at large. There are no doubt many peat-bogs which 
cannot be reclaimed, except at an enormous cost, but certainly 
they are not so numerous as is generally believed. The most 
improvable flow-mosses are those that sward over on the surface, 
however wet it may be. Vegetation will probably be of the 
coarsest description, consisting only of species of heather {Erica) ^ 
rushes {Juncus)^ and aquatic grasses {Oarex ;) still it affords suf- 
ficient evidence of the naturally improvable qualities of the peat, 
and gives the best guarantee of success which the imjprover could 
desire. Mosses of this kind generally consist of fibrous inert 
vegetable matter, which, if once fermented, will produce excellent 
crops. In few instances is it imperative that bogs of this nature 
should be coated with clay or gravel, as they have generally suf- 
ficient stamina in themselves ; but no doubt, where such coatings 
can be given at a moderate expense, the productive power of the 
soil will be greatly increased by the application. The mosses that 
are commonly the least improvable are those the surface of which 
consists in a great measure of heather blooms and the remains of 
the poorer sorts of heath plants. Where possible even to promote 
the decomposition of this worthless material, the results are gene- 
rally far from being of a satisfactory nature. It appears to be so 
poor in the ingreaients which constitute the food of cultivated 
plants as to afford them almost no nourishment; and hence, decom- 
pose it as completely as one may, the improved effects are usually 
of a very transitory nature. The only way in which peaty matter 
of this description can be profitably improved, is to give heavy 
applications of clay, gravel, or earth. By this means consistency 
and strength are given to the soil, and it is kept from being 
scorched or blown away in summer weather. It is no uncommon 
thing for mosses of this nature to be overdrained by systems of 
drainage which, in other cases, would barely be sufficient to remove 
the stagnant antiseptic moisture. A third variety of peat, though 
it can scarcely be called flow-moss, consists of floated material 
containing more or less earthy matter. This has been termed 
lacustrine bog, and constitutes by far the most improvable mossy 
soil which is known. The fens of Cambridgeshire, Lincolnshire, 
and Norfolk, are principally composed of this deposit. It is more 
easily decomposed than any of the other varieties of moss, and 
when properly improved becomes very productive land. On the 
outskirts of extensive peat-bogs there are generally etripes, of 
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greater or less extent, having a soil of this description, which, is 
much prized by farmers for the making up of compost-heaps. In 
reclaiming peat-mosses, much money in some cases is thrown away 
by the actual nature of the surface being misunderstood ; and in 
others, the means adopted to effect the improvement are but very 
imperfectly calculated to secure the desired en^. In treating of 
the various modes of reclaiming flow-mosses and other peaty 
accumulations, the first step which the improver requires to take 
may here be noticed. 

Drainage of flow-mosses . — ^There are few reclaiming^ operations 
so liable to deceive the improver as that of moss drainage. He 
may put in drains 5 or 6 feet deep, and imagine the di*ainage per- 
fect, but in a few years he is likely to have the mortification to 
find that his 6-feet drains have become 4-feet ones. The subsidence 
of fibrous moss is much greater on being drained than persons 
unacquainted with it will be inclined to believe. Sometimes open 
drains, formed 4 feet deep in the beginning of summer, will be 
found in autumn only about 3 feet in depth ; and if in the follow- 
ing spring the drains are deepened 3 or 4 feet more, the surface 
will again subside 6 or 8 inches. The judicious improver will 
therefore never think of putting in covered drains the full depth at 
once. It is invariably safer to lay off open drains from 40 to 60 
feet apart, according to the nature of the moss, and cut them 3 to 
4 feet deep, with a good slope on the sides. Of course they should 
invariably be made to run in the direction of the greatest natural 
fall, and no reasonable expense should be spared in the formation 
of outfalls and main drains. The width of the drains at the 
bottom should not exceed 15 inches, and the material dug out 
ought to be thrown as well back from the edges as possible. The 
cost of forming such preliminary drains, say 60 feet apart, will be 
something like the following by the imperial acre : — 

Cutting 44 rods, of 54 yards, 4 feet deep, broken 7 feet wide 
on surface, and tinisbed 15 inches broad at bottom, neatly 
cleaned out, at 8d., . . . . .£194 

Extra cutting of main drains, and various contingencies, 
say . , . . . . .058 

£3 15 0 

In ordinary circumstances, this may be taken as the first outlay 
in reclaiming flow-moss, on what appears to he the best principle 
yet discovered. If the open drains are formed as early in the 
season as the weather will admit, the summer's drought will be 
sufBcient to remove the greater portion of the stagnant water, and 
prepare the surface for the works to be undertaken in the second 
year. In some cases where the extreme wetness of the bog has 
prevented the drains from being made deep enough, it will be 
necessary the next summer to deepen them 2 or 3 feet, and leave 
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them open for a few months to take off the water, but very 
frequently the drains may be covered the second summer. 

The way in which this work should be undertaken is easily 
described. Where the moss is of a very tenacious nature, 60 feet 
between the drains may be rather much, but generally it will 
serve to give thorough drainage. There is often considerable 
danger, as previously remarked, of rendering some kinds of peat 
soils too dry ; and certainly if the drains are fully 6 feet in depth, 
they will “draw"' a great distance. Suppose the 4-feet open 
drains have been reduced to a depth of 3 feet, and that, after the 
covered drains are put in, a further subsidence of about 8 inches 
may be calculated upon, it follows, that to have the drains at no 
time less than 6 feet deep, it will be necessary to cut out 3 feet 
8 inches below the bottom of the open drains. As nearly all 
mosses are flat, and liable to have sluggish currents, it is imperative 
that the greatest care should be taken of the levels in draining. 
For this purpose none but the most experienced and most trust- 
worthy workmen should be employed ; and to prevent temptation, 
the bottomers at least should rather be paid by days" wages than 
by piece-work. 

In numerous instances it is impossible to go through the peat 
in forming the drains ; but even with a very soft bottom there is 
little difficulty in keeping the levels properly, if due care is taken 
on the part of the workmen. -Wherever the bottom is so very soft 
as to run together when the deep drains are being formed, there is 
rarely any other alternative, as already mentioned, than open drain- 
ing for another summer till the excess water is drawn off and the 
moss becomes tolerably firm. If the sides of the drains will stand 
cutting, it will be advisable to lay the tiles immediately behind the 
workmen, taking particular care, however, in stopping work, to have 
a piece of slate or stone placed accurately on the vent of the last laid 
pipe, to prevent the ingress of mud. It has generally been thought 
indispensable, in draining soft-bottomed land, to use tile-and-sole 
in preference to circular pipes. From an experiment made in 
the spring of 1850, 1 found it altogether a mistake to suppose 
that circular pipes would sink even in flow-moss. In a peat- 
bog 12 to 14 feet in depth, I had several drains formed about 5 
feet deep. The bottoms of the drains were so soft, and the cur- 
rents of water so much obstructed by flocculent matter floating 
about, that it was with difficulty the pipes could be got laid without 
being at once put completely out of sight. With a little care in 
the laying, they were put in ultimately in a tolerably satisfac- 
tory manner ; and though some mud did get inside, it was 
found that the constant run of water soon cleared them com- 
pletely. The diameters of the pipes were respectively 3 and 2 
inches, laid without collars. On being put into the drain, a cover- 
ing of broken peat was packed careftilly on the top of the pipes, 
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and pretty firmly pressed down with the foot, the remainder of the 
excavated material being put in with the spade in layers of 8 or 
10 inches, and left with as few interstices as possible. To ascer- 
tain whether the pipes would sink in this moss, one of the wettest 
parts was selected, and a straight-edge, having a vertical staff fixed 
at each end, being laid on the top of the tiles, the material above 
was filled in similar to the other drains. The straight-edge was 
about 10 feet long, and the tops of the vertical staves were placed 
in line with those of two sight or level posts, fixed at short dis- 
tances, in such a way as to render the sinking of the former, even 
the sixteenth of an inch, quite perceptible. After a period of four 
and a half years, it has been found that the tiles have not sunk 
anything.^ and now both 2 and 3 inch pipes are running moi'e 
beautifully than in the day in which they were put in. This test 
was, no doubt, only calculated to prove the sinkage of the tiles 
over an extent of 10 feet, if there had been any; but by exami- 
nation in various places, it has been found that not even in the 
case of single pipes has there been the slightest sinking in any 
part of the drains. The workmen, in laying the drains, were of 
course careful in seeing that each tile had as solid a bed as those 
adjoining it, and hence, if there did happen to be any subsidence, 
all the pipes would go down nearly an equal distance, and no 
damage would be done to the general efficiency of the drain. Wlien 
the natural laws which come into operation before a properly 
covered pipe can sink are taken into consideration, it will be easily 
seen that there is no mystery about it. It is certain that if two 
layers of compact peat be placed one over the other, no portion of 
the under layer can take the position of any portion of the upper 
without a displacement occurring. A cubic inch of matter of any 
kind cannot be made to occupy the space sufficient merely for half 
a cubic inch, unless extraordinary pressure be applied. Now, in 
filling drains in flow-mosses, it is of the greatest importance to 
keep this theory in view, for if the covering next the tiles is closely 
and carefully packed, it is obvious that the matter underneath them 
cannot be displaced. Even in the very softest bottomed bogs this 
theory will hold good, as may be illustrated at any time by a little 
experiment with a dishful of mud. If a wooden plug be made to 
fit the mouth of the dish so closely as to prevent the escape of the 
contents, no amount of pressure will make the plug sink,^ the elas- 
ticity of the compressed water being sufficient to mrow it back to 
its original position. This must always be the case also when the 
pipes in soft-bottomed ground are properly covered. The matter 
on which they rest will undoubtedly have a tendency, when pres- 
sure is applied, to spue up on both sides ; but if the covering is 
well pressed down, this liability will be completely overcome, and 
the tiles will lie as securely as if placed on the most solid subsoil. 

The tendency of circular pipes to sink being got over, it will be 
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obvious to every one that in other respects they are altogether 
superior to tiles and soles. With the contracted channel the cur- 
rent of water is so much strengthened that any sediment which 
may obtain a resting-place is carried off whenever a wet day occurs. 
Flat-bottomed tiles, in some kinds of mossy ground, are very liable 
to grow up in a few years, as any one having experience of them 
knows. In cases where wooden soles have been used, I have seen 
drains nearly choked up in two or three years by parasitic plants 
getting attached to the wood. By their alternate growth and 
decay a miniature peat-bog was formed in the interior of the tile, 
and, as an inevitable result, the drains were soon gorged up. It 
is only on some kinds of flow-mosses that this peculiarity exists, 
and wood may therefore be used with perfect safety where there 
is no such liability. After an experience of many years, Mr 
Hall Maxwell finds no tendency of this kind in the mosses he has 
improved, and therefore, with open tiles, he very justly considers 
wood superior to all other material for bottoming. With pipe- 
tiles there is no instance in which they can grow up, if properly 
laid, and in one respect the smaller the pipes are the better, if they 
are of sufficient size to carry off the water. In general, 2-inch 
pipes with collars will be found perfectly sufficient, except in very 
long drains, where, from the quantity of water at the lower ends, 
it may be necessary to use S-incJh pipes. When the pipes are 
being laid, it is not only indispensably requisite that the ends should 
be as closely jointed as possible, but wherever a hollow or uneven 
bottom occurs, a little dried peat should be put in to fill up the 
voids, and give an even resting-place for the pipe. 

The culture of moss. — Suppose, then, that in reclaiming deep 
mosses the system of open draining recommended in a pre- 
vious page has been adopted, and that the cutting of the open 
drains to a depth of fully 6 feet and laying them with tiles nas 
also been followed, the subsequent cultivation will require to be 
taken into consideration. As a good deal of excavated peat will 
have been thoroughly dried, it is of great importance to keep as 
much of it on the surface as possible, and hence, m filling the drains, 
it will often be advisable to take sufficient material off the sides, to 
close up the whole to within 8 or 10 inches of the general surface- 
level. The dried peat, being well broken down and spread over the 
surface, may either be trended or dug in as may seem advisable. 

If lime is to be used — and there are indeed very few instances, 
in reclaiming moss, in which its use can well be dispensed with — 
the dried peat on tlie surface should be collected together in heaps 
of one or two carts, to be ready for mixing with it. When the 
surface is very soft, carts will not be available for taking the lime 
over it; but by means of several three-wheeled barrows running 
on lines of movable planking, the conveyance of the lime is a 
simple and not very expensive matter. To fit the peat for being 



76 


GENERA.L PRINCIPLES OF RECLAIMING LAND. 


mixed with the hot lime-shells, it should be well broken down, and 
contain, if possible, no more moisture than will be sufficient to 
slack the lime. On a few barrow-loads of lime being laid down, 
a little moist peat should be thrown amongst it, and the surface 
must then be immediately covered over with twice as much of the 
dry moss as there is of lime. The lime, which may amount to 6 
or even 10 tons per acre, according to the nature of the peat as 
well as the quality of the lime, will speedily absorb water, and 
produce steam and warmth, which will so raise the temperature of 
the surrounding peat as to give it more even than a blood-heat. 
After lying a week or two in this state, the heaps should be turned 
and the moss uniformly mixed with the lime- The outer surface 
of the heaps should then be covei'ed with a few inches of peat, 
well pressed down, and in this state the compound may lie till 
used several weeks after. Lime has often been used in this -way 
with extraordinary results, and theory bears out the assumption 
that it must be a good system for preparing the dried moss to act 
as a manure, by promoting its rapid fermentation, and liberating 
its fertilising ingredients. -A compound of this kind, when applied 
to damp peaty soils, warms them, and changes their nature phy- 
sically as well as chemically. If the covered drains have been 
completed by the month of June or July, and the lime applied, say 
by the beginning of August, no time should be lost in getting the 
surface turned over so as to have as much of the summer weather 
to act upon it as possible. The drier this operation is performed 
the better, especialljr with a view to promote the efficient action of 
the newly-applied lime. There are various ways of breaking up 
the surface, but in most cases where the plough cannot be used, 
digging will prove the cheapest and most satisfactory course to 
adopt. By trenching in the lime and dried peat lying on the 
surface, they are too deeply buried to serve any useful purpose the 
first year, while, by digging, the reverse is tlie case. Assuming 
the lime compound to he ready for spreading over the surface, and 
digging the mode of cultivation to be followed, the operations 
should proceed as under-mentioned. 

Care having been taken to prevent the lime being drowned in 
wet weather, it may be applied at one time to whatever extent of 
surface it will be possible to dig over within a day or two. It is 
often a great disadvantage to allow the lime compound to lie ex- 
posed on the surface for any lengthened period. In wet seasons 
it is washed in such a way as to completely destroy its causticity 
and principal value in peaty soils ; and in any case its exposure to 
the atmosphere converts it into a carbonate, and thereby renders 
it less valuable for the time being than it would otherwise be. 
The more powdery it is when applied the better, and the sooner 
it is dug in, also after being spread, the greater good it is likely 
to do. Though the digging does not require much skill on the 
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part of the workmen, except In keeping the red surface as level as 
possible, yet they must be* very carefully looked after when at 
work. If the surface is covered with heather or other coarse 
plants, it will be indispensable to have a good wide burying fur- 
row always ready for the roughest spits to be pitched into it ; and 
in every case care must be taken to burn the herbage completely, 
which, if very rank, may require cutting to facilitate the labour. 
The deeper it can be dug the better, and in no case should the 
depth be less than from 8 to 10 Inches. In the digging operation, 
the lime, with proper care, will be well mixed with the upturned 
material, and that which finds its^way into the bottom of the fur- 
row will easily be brought up by a future deep ploughing. 

Where the inequalities of surface are great, such as in the case 
of moss “ hags,” or gulleys of greater or less depth, it is assumed' 
that, to prevent the loss of lime, some labour in levelling will be 
undertaken before applying the compost, otherwise the waste must 
be considerable. If the sward is very tough, it will sometimes be 
found of advantage to use a turfing-spade before beginning to dig. 
The pared turf can be easily buried in the bottom of the spade 
furrow ; and in most cases it will be advisable to lay the turf with 
the rough side up, as it both rots better in this position, and is 
more available as manure, than when dug down in the reverse way. 
As one piece is being dug another can be spread with the lime ; 
and in this manner, if men are easily obtained, a large extent of 
surface may be dug before the termination of summer weather. It 
is always of importance that the workmen shovel out the loose 
matter in the bottom of the spade furrow, and throw it upon the 
top, as this affords an excellent covering for the seed in the fol- 
lowing spring. After the digging operation has been completed, 
nothing more can be done till next seed-time, when an oat crop 
may be sown. As early in the spring as the weather will by any 
possibility permit, the sowing should be begun. In most cases, 
from 2-^ to 3 hundredweights of Peruvian guano per imperial 
acre can be profitably harrowed in with the seed. The frost of 
the previous winter having acted with advantage on the surface, 
there will be no diflSculty in obtaining a sufficient tilth to cover 
the seed ; but care should be taken not to use harrows with too 
rank teeth, in case of tearing up the buried turf. Unless in very 
early districts, and on superior mosses, it is a mistake to sow any- 
thing but the earlier and lighter kinds of oats. Common early 
seed, Barbachlaw, Tam Finlay, or Black Tartarian oats, are per- 
haps the most suitable kinds to sow, and it will generally be 
found necessary to give from 4 to 5 bushels of seed per acre. 
The crop of the first year will rarely be a heavy one, and without 
guano it will generally be worth very little. After the first crop 
has been removed from the ground, a favourable opportunity will 
be presented to apply a coating of earth, clay, or gravel, if these 
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can be conveniently obtained. In cases where an application of 
this nature can be made before the rough surface is broken up by 
the digging operations^ it is likely to have a beneficial effect on 
the first crop; but till the land has been levelled by cultivationj 
and consolidated by the continued effects of the drainage,^ it is 
only at an enormous expense that any considerable quantity of 
earthy matter can be laid on the surface. If the weather is not 
dry enough, immediately after the removal of the first crop from 
the ground, to admit of loaded carts going upon it, the frosts of 
the following winter will generally afford the requisite facilities 
for doing so. The quantity of consolidating^ material to be ap- 
plied to the surface must depend on the facilities which exist for 
obtaining it ; hut, by a beneficent provision in nature, mosses are 
rarely without a supply of suitable earthy substances for improving 
them, near at hand. On the strongest peat-mosses 50 carts per 
acre will do much good ; but for the weakest and least valuable 
kinds several hundred carts will often fail to give sufficient tenacity 
to the surface. In ordinary cases, however, 100 to 160 carts will 
pay, but much beyond this it will not be remunerative, unless the 
ingredients applied are very superior in their nature. Of course, 
where it is scarcely practicable to get substances suitable for laying 
on the moss except at a great outlay, they must be dispensed with ; 
and if proper care has been taken to promote fermentation of the 
peaty matter, this will frequently be less disadvantageous, at least 
tor green crops, than one is liable to suppose. After the earth has 
been applied, or whether it has been used or not, during the 
winter following the first crop no time should be lost in getting 
the plough set to work. The nature of this ploughing must de- 
pend on the crop which is to be grown the second year. If a 
green crop is wished, the ground should be turned over by a large 
fallow-plough, and get a strong farrow. With sufficient horse 
power at command it will be possible not only to bring up the 
turf dug down eighteen months previously, but to lay 2 or 3 
inches of fresh matter on the top of it Where the turf has been 
excessively tough, it is generally advisable to take a second oat 
crop before stirring it. W ith a similar dressing of guano to that 
of the previous year, and the decomposing influence of the lime 
formerly applied, the second yearns crop is frequently in such cases 
much better than the first, and the ground can quite easily stand 
this course of cropping without any material disadvantage. In 
case of such a mode of cropping being determined on, it will be 
necessary only to give a very light furrow, as early in the winter 
after the earth has been applied as possible. Four to six inches 
deep in this case is sufficient, and in that>way the old turf con- 
tinues to lie undisturbed for another year. The third year the 
land should be under green crop, principally turnips of the yellow 
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or wliite sorts. To prepare for this crop, deep winter-ploughing 
is indispensable ; and in the spring there will be a great deal to 
do for the grubbers and other turf-tormentors. Both farmyard 
and portable manures should be liberally applied in the drills, and 
in this case a fair crop may be justly expected. The succeeding 
crop will be oats nourished with guano, and the land may then be 
sown out to grass. While the success of the land under grass 
depends, to a considerable extent, on the quantity of manures 
applied with the fallow crop, still the kinds of grass seeds which 
have been used in sowing it down have a very important influence 
on the pasturage. It adds, no doubt, to the expense, to give 30 or 
40 tons of farmyard manure to the acre of turnips, besides auxi- 
liary fertilisers; but certainly, on poor peat, liberal treatment 
always pays better in the end then a niggardly course of manage- 
ment. 

With the view of giving a close sweet sward of grass, the fol- 
lowing mixture of seeds may be used per acre : — 


Common ryegrass (Lolium perenne), 

Italian ryegrass (JLolium Italicurn)^ 

Yorkshire fog (JBolcus lanatus)^ 

Rough-stalked meadow grass (Poa tHvialis)^ 

Foxtail grass 

Hard fescue grass (Festuca dunusctdd)^ 

Meadow fescue grass (Festuca pratensis)^ 

Florin (^Agrostis Stobnifera)^ 

Timothy grass (Fhieum pratense), 

Water grass (Poa Jiuitans) 

Birdsfoot trefoil (Lotus major), 

Yellow clover, or black roedick (Medicago Ivpulina), 
Cowgrass (Trefolium pratense perenne), 

White clover (Trefolium repeni). 



4 

6 


41 lb. 

It will rarely be advisable to take a hay crop off land of this 
nature ; the sooner it is thrown into permanent sheep-pasture, so 
much the better. By means of suitable top-dressings it can after- 
wards be kept in any state of fertility which is thought advisable, 
and under good management it may certainly be made very fine 
pasture. To have produced such effects from so bad a subject to 
begin with as a cold wet flow-moss, will always be a. source of 
satisfaction to the improving landlord. The pecuniary view of the 
improvements cannot be expected to be ve^ promising for a few 
years at the first, for the scanty crops must bear a very low pro- 
portion to the heavy outlay incurred ; but regarding the expense as 
the mere purchase price of the improved land, the result will often 
be highly satisfactory. Taking the course . of cropping, in the 
reclaiming operations, as suggested in a previous page — namely, 
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first, oats; second, oats; third, turnips; fourth, oats; and, fifth, per- 
manent pasture — the expenditure and income may be estimated as 
in the following table. It is perhaps necessary, however, to state, 
that it is only in cases where the turf is difficult to rot that two 
white crops in succession should be taken. The practice is not 
commendable in all cases, but in some it is so, and if a sufficient 
quantity of guano is applied, it is really not so bad after all. Con- 
sidering, also, that sufficient time is thus allowed to rot the turf, which, 
on the land being wrought for green crop, is well mixed with it, 
there is decidedly an advantage gained in many instances. 


Reclaiming op Peat-Moss. 


■ EXPENDITUEE. 

Forming open drains, as particu- 
larised in a previous page, per 
acre, . . • . £1 15 0 

Deepening 44 rods of 54 yards, of 
open ditches from 3 to 4 feet 
to receive tiles, laying the 
pipes, and filling the drains to 
nearly the surface-level at 8d. 19 4 
Extra for main drains, . 0 3 8 

Pipe-tiles required per acre, 

700, which, including cartage, 
extra calibre of main tiles, 
coUars, and cartages, may be 
taken at 32s. 6d. per 1000, 1 2 9 

Lime applied at therate of 8 tons 
per acre, at 3s., . . 3 4 0 

Cartage and labour applying it, 1 0 0 
Cost of digging 10 to 12 inches 
deep, and levelling the surface 
where not cut up by gulleys of 
more than ordinary depth, per 
acre, . . . . 4 0 0 

Guano applied to first oat crop, 1 12 0 
Seed oats, harrowing of land, 
and reapingof crop at harvest, 2 5 0 


State of accounts per acre after 
first harvest, . . £16 11 9 

EXPENDinrEE, SECOND TEAR. 

Applying 100 carts of earth at 

- Sd., £3 15 0 

Ploughing and harrowing land, 0 12 0 
Seed oats, reaping and carrying 
home at harvest, . . 1 13 0 

Guano, cwts., . . . 1 12 0 

Interest on previous outlay at 5 
percent, . . . 0 11 10 


State of accounts at end of second 
year, - . . . £24 15 7 


Carry forward, . £24 15 7 


INCOME. 

Oat crop of first year, say SJ 



£4 15 0 

INCOME, SECOND TEAR. 




GENERAL PRINCIPLES OF RECLAIMING LAND. 


81 


EXPENDITOKE, THIRD rEAR. 

Brought forward, £24 IS 7 
Ploughing land T^ith 3 horses 
a-hreast, 10 to 12 inches deep, 0 15 0 
Spring working, drilling and 
sowing turnips^ &c., . ISO 

Farmyardmanure, 25tons at4s. S 0 0 
Guano and other portable ma- 
nures, . . . . 2 0 0 

Summer working of root crops 
(tumiptops pay ingfor lifting), 0 15 0 
Interest on previous outlay at 5 
percent, . . . . 0 11 10 


State of accounts at end of third 
year, . . . . £3S 2 5 

EXPENDITURE, FOURTH TEAR. 
Ploughing and harrowing for 
grain crop, . . . £0 12 0 

Seed oats, sowing, and harvest- 
ing of crop, . . . 1 IS 0 

Procuringand sowing permanent 
grasses, . . . . 12 0 

Interest on previous outlay at S 
percent, . . . 0 15 2 


State of accounts at end of fourth 
year, .... £39 6 7 


INCOME, THIRD YEAR. 

Brought forward, £12 18 9 
Value of turnips, 20 tons per 
acre, . . . . 7 0 0 



INCOME FOURTH TEAR. 

Oat crop, 8 quarters at 20s., £8 0 0 
Straw, 2| tons, . . . 2 16 3 


£30 16 0 


Excess expenditure over in- 
come, . . . . 8 11 7 


£39 6 7 


After a rotation of this nature, the ground will have been laid 
down to pasture, and on a low estimate it will be worth a free 
rental of 15s. per acre. Taking this rental at twenty-eight years’ 
purchase, the value of the land by the acre will be £21 ; but the 
price paid for the ground in improving it, assuming that it could 
not be worth anything before the reclaiming operations began, is 
only £8, 11s. 7d., which is equivalent to a rental of 6s. IJd. an 
acre, at twenty-eight years’ purchase. It appears, therefore, that 
on very moderate calculations, so far as the income during the 
improving operations is concerned, a sufficient margin will be left 
to render improvements even of flow-mosses safe. The estimated 
expenditure in the foregoing accounts, if a few pounds for suiwey, 
levels, and professional advice, where these are required, are added, 
is quite sufficient to cover the actual necessary outlay | and unless 
the peat operated upon be of the very worst description, there is 
little likelihood of the returns being below the amounts stated. To 
give 5 per cent on the balance still unpaid when the land has 
been put into grass, it will only be necessary that it should be 
worth 8s. 7d. an acre, a rent which would certainly be very mode- 
rate after so much outlay. 

A practical illustration . — The only case in which the principles 
of reclaiming peat-moss recommended in the preceding pages, 
have been put into operation on anything like an extensive scale, 
is not sufficiently advanced to admit of tlie effects being fairly 



82 GENERAL PRINCIPLES OP RECLAIMING LAND. 

judged of. But so far as the reclaiming works have proceeded, 
they are highly satisfactory, and if persevered in, will ultimately 
remunerate the spirited proprietor, as well as the tenants who are 
to pay interest on the outlay. 

On the farms of East and West Bretton, in the parish of Annan, 
Dumfriesshire, there is a peat-moss lying on the new red sand- 
stone formation, which extends to about 120 acres, and varies in 
depth from 10 to 14 feet. Previous to the spring of 1864 it was 
lying in so wet and spongy a state, that it was nearljr impracti- 
cable to cross it dxy-shod. Though almost covered with water, 
the surface, however, was pretty closely swarded with large tufts 
of coarse aquatic grasses ; but for pasturing purposes it was alto- 
gether valueless. On the writer being employed in January 
1864 to report on the condition and capabilities of the Bretton 
farms, he took occasion to advise the reclaiming of the moss on 
the principles and for the reasons which have been fully stated in 
previous pages of this essay. His report having been approved of 
by the proprietor, preparations were made for beginning opera- 
tions on the moss as speedily as possible. The first step taken 
was to lay out on a plan the forms and sizes of the various con- 
templated fields, and the outlines and extent of a number of shelter 
strips and clumps of timber which it was proposed should be 
planted. With the view of saving expense, the writer did not 
recommend the laying down in the plan of contour lines, though 
in most cases this would be advisable. In April 1864 the open 
drainage was commenced, and as many as eighty workmen were 
soon obtained, so that the whole work was completed within a few 
weeks. From the peat being of a very fibrous nature, and so 
excessively wet that the sides of the drains in the least fibrous 
places ran together often as soon as they were opened, the 
expense was considerably more than it would be in many other 
cases. The open cuttings were from 60 to 65 feet apart, the 
common drains being from 3 to 4^ feet, and the main drains 
from 6 to 10 feet in depth. On the completion of the drainage, it 
was found that the expenditure amounted to nearly £200, which, 
as there were only about 100 acres drained, was nearly 40s. per 
acre. During the summer months the effect on the surface of the 
moss was very astonishing. After an extraordinary current of 
water had poured out from it for several weeks, the surface began 
to get drier, and huge cracks and fissures rent the peat to a depth 
of several feet. The subsidence continued gradually during the 
summer, till towards autumn the general surface was at least a 
foot to 14 inches lower than it had been six months previously ; 
and one of the neighbouring farmers affirmed that he could then 
see objects at a distance over the surface of the moss which pre- 
viously were not in view. In forming the outlines of the intended 
plantations, all^ that could be done the first year was to cut a 
large open drain as the boundary j but the clumps will afterwards 
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be planted with Scotch firs, and hedges of alder will be put in 
round about them. 

As the improving operations progress, I have every reason to 
believe that they will give even a more satisfactory profit than what 
has been estimated in these pages as likely to be realised on such 
improvements. 

The only other case to which I need refer as illustrative of the’ 
importance of improving peat, is that of part of a large flow-moss 
on a property in Lanarkshire, which has been very successfully 
reclaimed. In some respects the improving operations were not 
conducted so judiciously as they might have been, the drains being 
put in at a less depth than was requisite, and the expense of culti- 
vation the first year more than could be expected to pay ; yet the 
returns have been very satisfactory. This moss, which is on the 
cal formation, varies in depth from 8 to 12 feet, and is much less 
improvable than the Bretton moss already referred to. 

It consists in a great measure, at least on the surface, of fallen 
heather blooms, and consequently without a liberal application of 
earthy matter it can scarcely be reclaimed with advantage. 
After the part which has been improved was drained with tiles 
and soles to a depth of from 4 to 5 feet, the surface was dug, and 
a very heavy dressing of earth-and-lime compost was applied. 
Except turnips, no other cro^ was taken till it was laid down to 
grass, and after having been in pasture for two years, I saw it in 
the summer of 1864, growing a very fine root of white clover, and 
having all the appearance ot old rich pasture-land. In the cir- 
cumstances, I could not value the land at less than 16s. the im- 
perial acre ; and assuming*that the expense of reclaiming was even 
more than the estimates given in a previous page, which I believe 
it really was, yet there was enough to convince me that the im- 
provement had been a remunerative one; and I have no doubt that 
several hundred acres adjoining will, at no very distant period, be 
reclaimed on some similar principle. Having treated so fully of 
the cultivation of peaty deposits, 1 will now proceed to the second 
primary section of this paper. 

II. Waste land partially useful . — Under this section all the 
various kinds of land may be treated of, which, either from being 
in pasture, or from their yielding a small return for some other pur- 
pose, are worth a low rent annually. In laying down rules for im- 
proving soils of this class, it will be obvious that, though perfectly 
sound as general principles, they cannot be regarded as applicable 
in every case. The variations of soil and climate are so numerous, 
that certain modifications, according to circumstances, must be 
adopted. 

In the remarks I have to make in this department of the sub- 
ject, I will not divide the various kinds of soils into their proper 
geological sections, as doing so woujd take up too much space. ^ I 
will be contented to speak of the diflferent orders of soils which 
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can be reclaimed without trenching, — but which may with advan- 
tage be trenched— such as are found on the coal, the lias, the red 
sandstone, and various other geological formations and of those 
which in general require to be trenched — such as are found on the 
greywacke, the gi’anite, the gneiss, and other geological measures, 
having equally stony surfaces. 

The herbage of all these soils is generally of a very scanty and 
innutritions nature, consisting principally of stunted heather, ling 
and carex grasses. Where the surface is tolerably level and free 
from stones, a higher rent is sometimes realised by its being let as 
exercising-ground to the owner of some neighbouring stud of 
horses, than it would naturally bring for pasturing purposes, and 
in any case the class of land particularly referred to seldom yields 
more than 5s. an acre— not altogether valueless, but still worth a 
mere trifle after paying for the care and management bestowed 
upon it. ^ That such ground may in very many instances be im- 
proved with advantage, cannot for a moment be doubted by any 
one who has given attention to the subject of land improvement in 
all its bearings. Suppose an extensive sheet of moorland to be 
presented before the imagination ; the surface is slightly undulat- 
ing, but not very stony, and being covered with a close brown 
coat of heather and dwarf grasses, it has rather a warm and clad 
appearance than the reverse. If the proprietor thinks he would 
prefer a crop of yellow waving corn to brown dangling heath, cer- 
tain grave questions must be settled before an onward movement is 
made in Ae desired direction : Is the climate tolerably good ? What 
is the altitude ? What sort of soil and subsoil has it got ? All these 
questions should be satisfactorily answered before operations are 
commenced. If everything appears favourable, the order in which 
the works should begin may he stated as follows ; — 

Drainage . — ^The first improving operation must of necessity bo 
in most cases thorough drainage, and if practicable it ought to be 
undertaken rather in the summer than the winter time. The 
depth ^d distance apart of the drains will depend on the porosity 
of the subsoil. With ordinarily tenacious soils, 4 feet deep and 
from 24 to 30 feet apart will be good drainage ; but where there 
are gravel beds and under springs, or if the soil is much hoven 
with moisture, the depths must, and the distances apart may, be a 
great deal more than here stated. In some cases it is practicable 
to use a large drain-plough with advantage in beginning the drains, 
but where there is no such implement at band, recourse must be 
had to the spade. If there are any old furrows in the ground 
running in the same direction as the drains, no attention should be 
paid to them unless it happens that, in laying off the drains at the 
regular distances fixed upon, they occasionally come accidentally 
into the furrows. Where there ai’e gulleys or deep furrows to be 
filled, some of the clay taken from the drains should be thrown 
into them, and the good surface-soil will thus be saved. The 
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drains should be laid off as straight as possible, and after they are 
completed, an accurate plan ought to be made of them, so that in 
the event of any drain giving way, it may be hit upon at once by 
simply taking a measurement from some point shown in the plan. 
If the subsoil is solid, there is no need for collars being used with 
the pipes, which in almost all cases are better without them. Col- 
lars make the pipes lie with a bossage, and hence they are more 
liable to be broken or displaced than if they wei*e resting solidly 
on the bottom, while they admit mud as easily between the collar 
and the pipes as the pipes without collars do at the ends. At the 
upper ends of the, drains, l^inch pipes will do for 80 or 100 yards, 
but below that, 2-inch pipes will be necessary. The drains should 
never be cut wider than the pipes, and after the latter are laid 
they ought to be carefully covered with a slice of clay taken off 
each side of the drain just above the tile. When these slices are 
neatly folded over each other, and slightly pressed with the foot, 
an excellent roof is formed above the pipe, which in this way lies 
much cleaner than it could do if covered with turf or soil. In 
many instances, particularly where the surface- soil is soft and 

deaf” in its nature, it is of importance to keep as much of the 
clay dug out of the drains on the surface as possible, to mix with 
the soil. Of course, the drains in that case must be filled with soil, 
or they may be levelled with the surface by a spade being used to 
dig down the sides left standing above the paring of clay next the 
pipe. After the drains are completed, and the discharging outfalls 
each finished with a. built stone mouth, further operations will 
require to be gone into without delay. If the drainage has been 
completed by midsummer, it is of the greatest advantage that the 
soil should be turned up before the best of the weather is over for 
the season. Some have recommended paring and burning on all 
rough land, but under a heading by itself 1 hope to be able to 
show that it is only in some cases that this system can be under- 
taken with advantage. Whether trenching or ploughing is to be 
the mode of cultivation now adopted must depend on several cir- 
cumstances. If the surface is very uneven, and cannot be levelled 
by deep ploughing, and if workmen are numerous in the district, 
and wages not very high, then trenching is to be preferred to 
ploughing. But if the reverse is the case, and there is sufficient 
horse-power at command, then ploughing must be had recourse to. 
There is no doubt that trenching affords the most direct and 
ready means for getting the land brought speedily into a profit- 
able state, and in many instances it will be found to pay better 
than mere ordinary ploughing, which, however, is not nearly so 
good as trench-ploughing. 

Mode of trenching, — If trenching has been resolved upon, the 
best course to adopt is to plough the land first with a very ebb 
furrow — so ebb and narrow, indeed, as merely to be laid completely 
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over on its back. For this purpose it is necessary to have the wing 
feather ”) of the ploughshare sock ”) pretty broad, sharp on 
the edges, and perfectly flat. Before the plough is set in motion, 
it may be requisite to cut over the surface growth, that it may be 
conveniently buried. On the ploughing being performed up and 
down the ridges, the trenching should be commenced across, from 
* furrow to furrow. Should the land be in ridges, each workman 
takes the whole breadth of a ridge before him ; or in absence of 
furrows, the ground can be laid off in breaks for the purpose, and, 
cutting out a trench transversely to the plough furrows about 2 
feet wide and 14 inches deep, he commences work. He then sets 
his line so as to take in 2 feet of new ground the entire breadth 
of the ridge ; and having cut through the plough furrows cross- 
wise, he lifts with his hands the pieces cut off, and lays them closely 
together with the heather side uppermost in the bottom of the 
trench previously formed. A spading as deep as can be drawn is 
next dug out from the new trench, and put on the top of the turf 
placed in the bottom of the previous trench. After this the 
bottom of the trench is shovelled out, and the mould thrown on the 
surface of the wrought ground, to level it and fill up the interstices. 
The depth of the trenching must depend on the nature of the soil 
and subsoil, but in most cases 14 or 15 inches, measuring the solid 
depth, will be sufficient. If the natural inequalities of surface 
are great, they should be helped by shifting the clay in the 
bottom of the trench firom the higher to the lower parts, rather than 
by burying a large quantity of soil to secure a fair surface-level. 
After the trenching has been completed, there are various ways 
in which the land may be put under crop. If suitable for raising 
wheat, the surface might be well wrought and sown with this crop 
in the autumn of the year in which the trenching has been per- 
formed. In most cases, however, land originally of so little value 
is ill adapted for the growth of wheat, and hence, in general, it is 
better to follow a course of cropping, better suited to its condition 
than this could possibly be. One gi’eat advantage of trenching is, 
the facilities it affords for putting the land at once under a green 
crop ; and assuming that this opportunity is to be embraced, the 
system on which the land may be managed will be stated in order, 
p the trenching has been completed before the approach of winter, 
it will be all the better for the soil. The more it is exposed, first 
to drought and then to frost, the easier will it be to work after- 
wards ; and considering that in most cases a good deal of clay 
will have ^ been brought to the surface, it will be obvious that 
atmospheric action is indispensable in reducing the tenacity of the 
new ^ soil. During winter nothing can be done to the ground 

previously trenched, but manure-heaps may be prepared : and on 
dry spring weather having fully set in, the grubber should be put 
in motion with the view of preparing for a crop of tum5)s. 
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Only one light ploughing will be necessary, and that more for the 
purpose of thoroughly mixing the new soil than for increasing 
the amount of available mould. On such ground it is often 
practicable to get the turnips sown at a very early period of the 
year, and hence the crop is of much value in many instances from 
being available for autumn house-feeding of stock. With com- 
paratively little spring culture, the land may be drilled and sown 
with globe and yellow turnip-seed by the middle of April. The 
application of manures need not be very heavy — say, even on very 
poor land, from 16 to 20 tons of farmyard dung ; and of auxiliaries, 
2^ cwt. of Peruvian guano, and 1^ bushels of dissolved bones per 
acre. Care should be taken to prevent the drills being made too 
high, as in that event the roots of the plants fail to reach the 
decaying turf as soon as they ought to do. In most cases the 
turf may be made to act as an excellent manure to a turnip crop ; 
but with oats instead of turnips the case is different, as the roots 
are scarcely able to go down through an 8-inch bed of poor soil 
to reach the turf. On the turnip crop being all removed from the 
land, except the tops, which must be scattered over the surface, the 
plough should be set in motion to prepare for the oat crop of the 
second year. The furrow ought to be of sujBSicient depth to lift all 
the soil off the turf, but not to disturb it. With the oats sown in 
the following spring 2 to 3 cwt. of guano should be applied, or 
li cwt. of guano and 80 or 90 lb. of nitrate of soda will 
give a good crop. As soon after the oats have been reaped 
as possible, a large fallow-plough, drawn by three strong horses 
yoked abreast, should be set in motion, and a furrow must be 
given sufficiently deep to go to the bottom of the trenches formed 
two years previously. From the subsidence a depth of 12 inches 
will acomplish this, and the rotted turf now brought to the surface, 
and laid with the heathery side down, will be well prepared in the fol- 
lowing spring for being torn to pieces and mixed with the soil. The 
crop of the third year may be potatoes, carrots, khol-rabi cabbages, 
or mangold-wurzel. Preparatory to the seed sowing, the grubbers, 
brakes, and harrows will have some work to tear the turf to pieces, 
but this may easily be accomplished if attempted only when the 
ground is dry. Another light application of farmyard manures 
may be given along with a hundredweight or two of guano and 
bone-dust ; and with proper care in the culture, superior crops may 
be relied on, unless the soil is very inferior. If the soil be of sudh 
a nature as to justify the use of lime, it may be applied in a 
powdery state to the drills before the potatoes braird, at the rate of 
about 8 tons per acre. With other green crops, say mangold or 
turnips, it can be given just after they are thinned, and before they 
are hoed. Should the lime be applied at an earlier period of the 
rotation, it would be likely to be altogether buried ; but if given 
now, it will be brought into direct contact with .the reduced turf, 
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and greatly improve the pasturage in following years. To prepare 
for the fourth crop of the rotation — ^which, with the view of leaving 
something to balance against the heavy outlay incurred, may be 
wheat, if the soil and climate are suitable, and oats if not — an 
ordinary furrow, such as is usually given in the ploughing up of 
potato land, will be sufficient. With the white crop, the land 
should be sown out to grass, and such a mixture of natural and arti- 
ficial grasses will require to be given as the nature of the soil and 
climate may render necessary to insure a close and nutritious 
herbage. The crop of oats will, on ordinary soils, be a very 
heavy and valuable one, and help considerably to reduce the im- 
proving outlay. It will rarely be judicious on such land to take a 
hay crop. The apparent profit which the hay will give, may seem 
to imply that this opinion is unsound ; but when it is remembered 
that the hay crop is obtained at the expense of the soil’s fer- 
tility, and that the pasture and after crops must be injured in 
consequence, it will appear prudent to dispense with a cutting of 
hay. With such a course of cropping as has just been suggested, the 
land on which the reclaiming operations have been set afoot, will soon 
be brought into a high state of fertility, and being laid down to grass 
without that which has been put into the soil being hastily taken 
out again, the pasture is likely to be of superior quality, if judicious 
care has been taken in the selection of proper seeds. The pecuniary 
view of the improvements on one acre under the trenching system, 
in contrast to figures which will be given further on in reference 
to reclaiming altogether by the plough, may now be shortly 
stated. 

Waste Land Reclaimed by Trenching. 

EXPENDITUBE, FIKST TEAS. 

Drainage 4 feet deep and 24 
feet apart, . . .£600 

Skim-plougbing, &g., . . 0 10 0 

TrencMng 14 inches deep, . 6 5 0 

Spring-working for turnip crop, 0 16 0 

Manures, . . . . 5 10 0 

Summer work, . , . 0 15 0 

Close of 1st year, . £19 IS 0 
EXPENDITURE, SECOND YEAR. 

Interest on outlay of last year, £0 11 9 
Ploughing, sowing, harrowing, 
and reaping oats, . . 2 5 0 

Guano, . . , , 1 10 0 

At end of second year, , £24 I 9 

EXPENDITURE, THIRD TEAR, 

Interest on outlay of previous 
years at 5 per cent, . £0 5 10 

Deep ploughing, . . 0 15 0 

Carry forward, £25 2 7 


INCOME, FIRST TEAR. 

Value of turnip crop, . .£800 


£8 0 0 

INCOME, SECOND YEAR. 

Value of oat crop, . .£800 

„ of straw, after deducting 
threshing, &c., . . 2 3 9 


I £18 8 9 

! INCOME, THIRD YEAR. 

Value of potatoes, 5 tons at £^20 0 0 


Carry forward, £38 3 9 
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Brought forward, £25 2 7 
Spring working, . . . 1 12 0 

Seed potatoes, . . . 4 0 0 

Manures, . . . . 6 0 0 

Lime, . . . . 3 10 0 

Summer working and lifting po- 
tatoes, ■ • • • 1126 

At end of third year, £41 17 1 

EXPENDITURE, POURTH TEAR. 

Interest on outlay at end of last 
year, . . . .£028 

Ploughing after potatoes, sow- 
ing, harrowing, and haryest- 

of crop, . . . 2 7 6 

Grass seeds, . . . 12 0 

Guano, . . . . . I 10 0 

Outlay at end of fourth year, £46 19 3 

It will thus he seen that, according to these very reasonable 
calculations, a profit of £3^ 17s. will be realised per acre, after 
paying 5 per cent interest on the outlay from year to year. But 
suppose the land in its original state to have been worth 7s. .6d. 
per acre, and that 5 years^ rents must be allowed, counting the 
one in which the trenching began, the accounts will still show a 
profit on the improvements of nearly £2 an acre. Besides this, 
however, the increased intrinsic value of the land must be taken 
notice of ; and assuming that the outlay and income just balanced 
each other at the end of four years, we will see how much the 
land is higher in value. 

Original rent of 7s. 6d. an acre, at 28 years’ purchase, . £10 10 0 

Kental of improved land, 20s. an acre, at 28 years’ pur- 
chase, . . . . . . . 28 0 0 

Clear profit per acre from the improvements, . . £17 10 0 

This sum may be thought too small to cover all contingencies ; 
but the way in which the expenditure and income have been esti- 
mated, leaves little risk of mishaps materially affecting the money 
results. The only crop which has any likelihood, on land of ordi- 
nary quality, of being less than the amount stated, is the potato 
one ; but in some years it would be much more than has been 
assumed ; and granting that it were only half the worth it is rated 
at, still there would be a sufiScient margin left to make the im- 
provements remunerative. On soils of a highly improvable cha- 
racter, under a good climate, much better returns than these may 
be safely relied upon, provided the works are undertaken and 
carried out skilfully as well as cautiously. 

Plough culture . — rThe next department of the subject to come 
under consideration is, the reclaiming of land which happens to be 




90 


GBNEEAIi PRINCIPLES OP RECLAIMING LAND. 


tolerably free from stones, by ploughing in contrast to trenching. 
We have seen the estimated returns from trenching, and if the 
calculations relate to the same class and quality of land, the outlay 
and income may be fairly compared. Before giving the money 
figures, however, it may be well to state the course of cropping 
which can be followed with the greatest likelihood of success. If 
the ground is covered with heather too rank to be buried under 
a strong plough-furrow, it should be cut down with a stout garden- 
scythe. The ploughing operations should begin in early winter — 
indeed, as soon after harvest as practicable ; and in most cases the 
furrows ought to run up and down the ridges, or, in absence of 
ridges, in the direction of the greatest natural fall. It is needless 
to think of ploughing rough land effectually without a plough 
made specially for the purpose, large and strong in every part, 
having abundance of coulter “ redd,” and great width and power 
in the wrest. Such a plough must be drawn by three powerful 
horses abreast, yoked either with equalising iron trees, or with a 
wooden tree having a short and long end, along with the ordinary 
swingle-trees. The latter mode of yokin^s simpler than the other, 
and in many cases is even preferable. For a short time strange 
horses do not work well together yoked abreast ; but if they are 
equally matched, and not too harshly used, they soon get accus- 
tomed to this kind of yoke ; and while much stronger and steadier 
than two horses behind and one before, they rarely require a 
driver in addition to the ploughman. Assuming that the plough 
and its fittings are all ready at the close of harvest, the work 
should be started without delay. Beginning at the furrow, the 
ridges or breaks should be split out with a furrow at least 10 inches 
or a foot broad, and from 8 to 10 inches deep. The more com- 
pletely the furrow is laid flat over on its back the better; and with 
a good ploughman and plenty of horse strength, the work is easily 
done. Of course, the feather ” of the sock ” should be flat and 
broad, and there ought to be no “ cut ” on the plough irons. In 
terminating the breSr, the ‘^hinting" furrow is better not to be 
“ ripped.” It is preferable to go over these furrows after the com- 
pletion of the field with a plough without the wrest, or a good 
arill-grubber, so as to loosen up the soil, and thus secure a crop 
in the furrow as well as on the rest of the ridge. Some have 
argued that, in ploughing rough ground, it is better to give a 
shallow farrow, and thereby keep the decaying sward near the 
roots of the corn crop. I have seen both systems of ploughing 
tried very extensively ; and in one case, two fields, tenanted by 
different parties, were ploughed at the same time on the contrasted 
principles. There was very little difference of the land, and the 
crop was sown in the one case with the same advantage as in the 
other. At harvest the deeply-ploughed ground had a heavy ex- 
cellent crop, while the other field of oats was so poor as to be 
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scarcely worth the reaping. There is so much danger of the crop 
being injured by drought when rough land has been ploughed 
with a shallow furrow, and withal so little mould to cover the seed, 
that it certainly is not a system to be adyised in such cases. On 
the other hand, when a deep furrow has been given, there is 
abundance of loose soil to cover the seed, and the drought has very 
little effect on the crop. Another and very important advantage 
obtained by deep ploughing is the facility it affords for allowing 
the turf to lie untouched with sufficient workable soil above it, till 
it is well rotted, and ready for being mixed with it. In the seed- 
time following the first ploughing, as early as the weather will 
permit, a crop of oats, with from 2 to 3 cwt. of guano, or some 
nitrate of soda as a substitute, should be sown. As the soil will be 
well frosted, there will be no difficulty experienced in covering the 
seed ; and it may even be necessary to prevent a too deep covering 
by giving a single tine” of harrowing before committing the seed 
to the ground. The first crop on soils of ordinary quality is likely 
to be tolerably good, though inferior to the second one. To give 
the turf time to decompose, it is usually advisable to take a second 
oat crop ; and in ploughing the land for it, a shallow furrow is 
best. By ploughing only a few inches deep, and, as it were, 
splitting the deep furrow of the previous year, the tough swai’d re- 
mains buried, and yet sufficient new soil is brought up to raise an 
excellent crop, if guano is applied as with the first crop. In almost 
every case the second oat crop is the best on this class of land ; 
and any little drawback which may be entailed by two white 
crops being grown in succession, is far more than compensated for 
by the facilities which the practice affords to thoroughly rot the un- 
touched sward. The third year the land should be under green 
crop — either potatoes or turnips — and to prepare it properly a very 
deep cross-ploughing will require to be given as soon after harvest 
as possible. In most cases it will be quite easy not only to turn 
up the old surface-furrow, but to lay an inch or two of fresh earth 
or clay on 'the top of it. By the deep furrows being made to run 
across the drains, the action of. the latter is greatly imjproved, this 
system of ploughing, in absence of more expensive subsoiling, being 
an excellent substitute for it. The following spring will bring round 
the operations of grubbing and fallow-pulverising, and the green 
crop may be got early in with a good dressing of farmyard and 
other manures. It is often a mistake to give a stinted application of 
byre and stable manures to poor new land. In most cases 30 tons an 
acre pays better than 20, and I have seen instances in which 40 
tons had a very excellent and profitable effect. With 20 to 30 
tons, however, and a liberal supply -of portable manures, very fine 
crops may be ^own. As a necessary consequence, the decomposed 
rough sward acts in a very effective manner as a manure, and 
greatly increases the soirs productiveness. Lime should now be 



92 


GENEBAL PRINCIPLES OP RECLAIMING LAND. 


applied in a similar manner to that recommended in a previous page, 
where trenching is supposed to be adopted instead of ploughing. 
Of the mode of working the green crop it is unnecessary to say 
anything, the common joules being applicable in such a case with 
but very little variation. After roots comes a crop of oats, sown 
with guano as before, and the land is then laid down to pasture 
with a mixture of artificial and natural grasses. 

The outlay and income per acre by this course of improving 
operations may be estimated as under : — 


EXPENDITTJEE, riBST TEAR. 

Draining 4 feet deep and 24 feet 
apart, ... £600 

Deep winter furrow, with three 
horses abreast, . . . 0 15 0 

Seed-eom, harrowing, sowing, 
and reaping, . . . 1 15 0 

Guano, 3 cwt., . . . 1 16 0 


INCOME, FIRST YEAR. 

Value of oat crop . . £6 0 0 

Straw, after deducting allowance 
for threshing, . . .^150 


At close of first year, £10 6 0 


£6 5 0 


EXPENDITURE, SECOND TEAR. 
Interest on outlay of last year, £0 4 0 
Ploughing, sowing, harrowing, 
and reaping oat crop, .250 
Guano, 1 10 0 


INCOME, SECOND TEAR. 

Value of oat crop, . £8 0 0 

Straw, less threshing, &c., .239 



At end of second year, £14 5 0 

EXPENDITURE, THIRD TEAR. 

Autumn cross-ploughing, with 
three horses abreast, . £0 15 0 

Spring working, . . 1 12 0 

Manures, . . . .600 

Half acre potato seed, the other 
half acre being turnips, .200 

Lime, 3 10 0 

Summer working and lifting of 
crop, 1 10 0 


At end of third year, £29 12 0 

EXPENDITURE, FOURTH TEAR. 

Ploughing after green crop, sow- 
ing, harrowing, and harvest- 
ing of oats, . . £2 7 6 

Grass seeds, . . . .12 0 

Guano, 1 10 0 


At end of fourth year, £34 1 1 6 
Profit on improving operations, 
without allowing for the ori- 
ginal rent of the land, .695 


£41 0 11 


£16 8 9 

INCOME, THIRD TEAR. 

Interest on profit of last year, £0 2 2 
Half acre of potatoes, 2| tons, 
at £4, . . . .900 

Half acre of turnips, . .400 



INCOME, FOURTH TEAR. 



Taking the original rental of the land at 7s. 6d. an acre, without 
interest, the profit of <£6j 9s. 5d. will thus he reduced 30s. — that 
is, to 0&4, 19s. 5d., or say — ^thus leaving a balance of £3 an 
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acre of profit in favour of reclaiming waste land by deep ploughing 
against trenching. This result, however, is only arrived at on the 
assumption that, after the four-shift rotation followed in both cases, 
the land will be left in as good conditiot by having been only 
ploughed as by having been trenched. Now, any one acquainted 
with such matters must be satisfied that the after crops for many 
years will be better on the trenched than on the ploughed land 
Still the conclusion cannot be avoided that, in point of early returns 
from a moderate outlay, deep ploughing, on ground not infested 
with boulder-stones, is to be preferred to trenching. Where there 
is a deficiency in horse power, and the ploughing cannot be made 
deep enough, trench-ploughing may be had recourse to. With a 
good open-wrested plough the furrow can be opened, and one of 
narrower dimensions may follow in the bottom, and throw out several 
inches on the top of the reversed surface sward. The value of the 
ground, after being reclaimed by plough culture, will stand thus ; — - 

Original rental, 7s. 6d. an acre, at 28 years* purchase, £10 10 0 

Profit on improvements, reduced to, say . £3 0 0 

Rent of improved land, 20s. an acre, at 28 yeai's’ 

purchase, 28 0 0 

81 0 0 

Clear profit per acre from the improvements, . £20 10 0 

These returns may even in some cases be increased, particularly 
if the soil is suitable for growing wheat instead of oats ; but in 
any case they will be sufficient to cover all unforeseen risks, and 
make the reclaiming of waste land, of fair natural quality, a per- 
fectly safe investment. 

The assumed rental, after the first course of cropping has been 
gone through, cannot be regarded otherwise than reasonable — 
instances being known to* the writer in which higher rents than 
20s. an acre have actually been obtained for land which originally 
was of less value than 7s. 6d. per acre. 

Waste land infested with stones . — In the estimates given, both 
under the trenching and ploughing systems of improvement, no 
allowance has been made for taking out land-fast boulder-stones. 
In the granite and gneiss districts, as well as other stony ground, 
it is of course impossible to undertake improving works except by 
trenching ; and here, too*, the draining is generally more expensive 
than on softer land. Assuming it to be necessary to add, for the 
increased labour on stony soils, 'from two to three pounds an acre 
to the estimates of trenching land free from stones, as given in a 
preceding page, still there will be a good margin left for profit. 
There are other variations also which help to increase the returns 
from the improvement of such ground. Originally the land Is of 
very little use, if the surface is thickly covered with stones ; and 
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hence, while in most instances it will be worth 20s. to 25s, an 
acre after being improved, the lowness of its original value adds to 
the profit of improving it. In numerous instances, then, it appears 
that, improvements of ^nremunerative land, if undertaken judi- 
ciously, may be made to pay, and that in consequence the produc- 
tive power of this country might be very largely increased without 
individual interests being injured by the undertakings calculated to 
bring about this end. 

Effect of climate on improvements , — It will be obvious that the 
profitableness of agricultural improvements must depend, to a 
very considerable extent, on climatic influences. There are 
farms which, though situated at a very high altitude, are yet, 
from being surrounded at no great distance by warm cultivated 
plains, and partly from being under the influence of sea-breezes, 
earlier, and have a much better climate, than ground of the 
same height lying farther inland, and more in contact with the 
vapours of cold undrained heaths. Whatever the cause may be, 
proprietors may rest assured, that if the climate is so bad that grain, 
even on dry sheltered spots, very rarely ripens in any year, it will 
be a mistake to reclaim by culture any gi*eat extent of their waste 
ground. Draining and good cultivation improve a climate, but 
they can never make one. But waste land can be greatly im- 
proved without being cultivated. Bjr putting in either catchwork 
surface drains, or, in conjunction with these, here and there, in 
spouty places, a deep covered drain, the pasturage may be very 
much benefited. 

Where the soil does not naturally contain lime, a coating of this 
mineral on the surface, applied as hot as possible, will sweeten the 
pasture and increase the value of the ground. Even on rough 
land that may subsequently be broken up, a liberal dressing of hot 
lime does a great amount of good, both to the pasturage, and to the 
crops grown after it has been ploughed.' 

The use of lime , — A few short general rules on the subject of 
lime application may here be stated. 

1st, Lime is a decomposing, and therefore a scourging agent. 
In soils containing inert vegetable matter it acts very effectively, 
by decomposing and rendering them fertilisers ; but in land which 
has long been under the plough, and consequently containing little 
vegetable matter, it is a scourge of the woi'st kind, unless accom- 
panied with farmyard or other manures. 

2d, Lime, to do the greatest amount of good of which it is ca- 
pable, should be applied to waste land in a dry state, and be brought 
into contact with the vegetable matter which may be present in 
the soil. For this purpose it is always used with the greatest ad- 
vantage on pulverised ground which happens to be tolerably dry 
at the time of its application. And, 

3d, Lime used in well-managed composts will generally go a 
greater effective length than when applied in any other manner ; 
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and as an agent for converting dried peat into a valuable manure, 
it cannot be equalled by any other decomposing agent. 

The general conclusion deducible from these rules is, that in all 
rough unremunerative land, lime is a mmst important and almost 
indispensable application in successfully improving them. 

Paring and burning . — This system of improving land has now 
very justly fallen out of repute; still there are individuals who 
continue to recommend it, and some farmers are so wasteful as to 
adopt a somewhat similar practice in destroying the rack gathered 
from their fallow fields. 

The theory of paring and burning is very easily explained. By 
the heather turf being burned an ash is produced very similar to 
wood ashes ; and as some of the earthy matter becomes calcined, 
the effect of the bmming on the soil is both chemical and mechan- 
ical. But it exhausts the land ; and though two or three very 
good crops may follow the practice, ultimatdy it does more to in- 
jure the ground than is generally supposed. Considering the large 
amount of carbon sent into the atmosphere in the form of smoke 
during the burning operations, the loss the farmer sustains must be 
immense. It is a quick way of improving, but a very injudicious 
one, and should rarely be adopted. It has been tried with the 
view of destroying wire and grub worms ; but it is an expensive 
cure, if it can be depended on as one, and it cannot be so except 
for little more than a single year. Liming the sward, and allow- 
ing it to lie for a few years till a sweet pasture is produced, is bet- 
ter calculated as a permanent means of destroying these pests. 

It is rarely the case, however, that land, ploughed as deeply as 
heatheiy ground ought to be when first broken up, is troubled with 
wire or grub worm, and hence paring and burning are of no use 
for this purpose on land such as these pages refer to. 

Waste land actually reclaimed . — Having stated so fully the best 
apparent systems of improving different kinds of land lying waste, 
it is only necessary, in drawing this paper to a close, to give some 
particulars in reference to ground actually improved on the prin- 
ciples set forth in these pages. 

In the Middle Ward of Lanarkshire is situated an estate of 
several thousand acres, a large breadth of which, seventy or eighty 
years ago, consisted of moorland of very little agricultural value. 
Year after year, during the lives of two or three spirited im- 
proving proprietors, the poor heath-clad open wastes were en- 
closed with good hawthorn and beech hedges, and sheltered with 
suitable plantations and clumps of timber. By the year 1848, 
when the improvements I am more particularly about to notice 
were begun, there remained, besides an extensive peat-moss, little 
more than 100 acres of unimproved ground, but it was so far waste 
as to be covered with a shaggy coat of brown heath, and fit only 
for pasturing Highland stirks. As already stated, there had been 
originally a great deal of poor land on the property, and, from 
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bad managementj some of it had rather been wasted in the re- 
claiming than improved ; but it is not too much to say that the 
worst had been left to the last At the time I write nearly all the 
heather has disappearedrfrom the property, and in the autumn of 
1854 might have been seen growing in its place as luxuriant 
crops of roots and corn, as in districts where the soil is of the best 
description. The improving works were carried out on two dif- 
ferent princmles — ^trenching and ploughing — as will shortly be 
described, it would be a waste of space to enter into minute 
details in reference to all the various patches which have been 
improved daring the last few years, particularly as these are scat- 
tered up and down the whole estate ; and I prefer, therefore, 
selecting one sheet of very inferior land, the particulars respecting 
which will be applicable to all the others. 

On the bare exposed farm of Lanniemuirs, from 600 to 600 
feet above sea-level, the traveller between Glasgow and Lan- 
ark by the Carluke road might have observed, in the early 
summer of 1848, about 30 acres of poor heathery land, pas- 
tured by eight or nine small unthrifty queys. One field of 
nearly 20 acres had then been let for several years as an ex- 
ercising park to a horse-racer at a rent of £6 a-year, while 
the other two small enclosures, which were a little better in 
quality, were let as grass (heather) parks for about £4 a-year. 
Patches here and there in the large field had for many years been 
used as a common, from which the neighbouring villagers supplied 
themselves, without fee or price, with the necessary turf to keep 
the rigging and skews of their thatch houses in habitable trim. 
In other parts of the fields, ponds, which in previous years had 
been used by the surrounding farmers for retting flax in, were 
now apparently little else than large tufts of rushes, from amongst 
which might occasionally be heard, in the summer evenings, the 
monotonous croaking of countless frogs. The soil was thin, and 
in some places interspersed with layers of coarse white sand ; but 
the. subsoil consisted of a good light red sandy clay of the coal 
measures. Being the worst land on the property, the owner had 
often been advised to put it under fir timber, inasmuch as it was 
regal’d ed altogether unimprovable for agricultural purposes. Hav- 
ing been asked, in 1848, to give an opinion of the land, I advised 
that it should be reclaimed, and accordingly preparations were at 
once made to begin the undertaking. Of the large field, about 
12 acres were selected to be trenched, preparatory to which it 
was necessary that it should be drained. At that time the value 
of deep drainage was less generally acknowledged than it is now ; 
and the proprietor being in favour of shallow drains, they were 
only put in from 3 to 3|- feet deep, but the distances apart were 
only from 18 to 21 feet. The drains were laid with 2-inch pipes, 
without collars, and cost per acre about £7. On the completion 
of a part of the drainage, the trenching operations were com- 
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menced about the month of July ; and labour being scarce at the 
time, and wages low, the expense per imperial acre amounted 
only to d&4, 13s, 4d, The depth of the trenching was 14 inches; and 
in every respect the work was performed as recommended in a 
previous page. Before winter weather set in the whole spade work 
was over, and in the following spring oats were sown ; but unfortu- 
nately, from one cause or another, no guano was given, and, as a 
necessary result, the crop bi’ought only about £3 an acre at a 
public sale. One acre of the newly-trenched ground was wrought 
with the grubber and Crosskill crusher, and being dressed with 
40 tons of farmyard manure, was put under wheat. At the pub- 
lic sale this acre patch sold at £9, 17s. 6d., and the produce, when 
threshed, amounted to 6 quarters, weighing 60^ lb. the bushel. 
In the second year the trenched ground was under Prince Regent 
potatoes, raised with 25 tons of Glasgow police manure and 3 
cwt of Peruvian guano, and yielded a return of £18 an acre. 
Corn sown with 2 cwt. of guano was the next crop, and by pub- 
lic auction a price of £9 an acre was obtained. One acre of 
black Tartarian oats, on a piece of the best trenched ground, yielded 
no less than 12 quarters of good horse-feeding grain. After oats 
came a crop of hay, which brought fully £5 an acre ; and since 
then the land has been lying in grass, having been under the 
second year’s pasturage in 1854. It was sublet by the tenant 
of the farm for both years to a butcher, who paid 22s. an acre of 

f razing rent. The pasture is of fair quality, and by being top- 
ressed is likely to be greatly improved. When laid down to 
grass, the cost of improving had been repaid by the crops ; and 
accordingly, taking the rental of 20s,, which is the sum actually 
paid to the landlord by a good tenant, who entered on a lease of 
the farm in 1853, a clear profit of 14s. is secured between the 
original and the present rental, a sum which, at twenty-eight years’ 
purchase, is equivalent to £19, 12s. But the general appearance of 
the property, at least on the one side, has been so much improved 
by the removal of the heather, which before the reclaiming opera- 
tions was always an eyesore, that considerable profit, indirectly, has 
also been obtained by the effect on adjoining lands. The remaining 
18 acres of the 30 more particularly noticed, were drained in a 
similar manner to the trenched ground, and subsequently cultivated 
by the plough, according to the rules laid down in a preceding 
page as applicable to this class of land. 

At the end of a rotation — consisting of, 1st, oats ; 2d, oats ; Sd, 
green crop ; 4th, oats; and, 5th, hay — the cost of improving was 
more than repaid ; and now the land is also let on a nineteen years’ 
lease, at 20s. an acre, with a pre-arranged advance of several 
shillings to be made in a few years, under certain contingent cir- 
cumstances, Taking the original rent of this ground at 8s. an acre, 
the profit, irrespective of the excess income over the outlay,' at the 
end of the first rotation, amounted to 12s., which, at twenty-eight 
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years’ purchase, was *£*16, 16s. per acre. In carrying out the va- 
rious reclaiming operations which have been undertaken in different 
parts of the property in question, it is certainly within the truth to 
say, that in every case where the management has been anything 
like skilful, the returns have been greater than those obtained 
from the waste land on Lanniemuirs farm. Other cases in different 
counties, in which improvements have been very successfully carried 
out, might be stated ; but unless something new is brought forward, 
the mere statement of what has been done, and the results which 
have been obtained, will only be of service in proving the profit- 
ableness of such undertakings. To those who are skilful in effecting 
agricultural improvements, it is unnecessary to give proof of 
their being remunerative, when properly conducted ; and to those 
who have doubts on the subject, the readiest and most reliable 
proof will be, to try for themselves what can be done on a small 
scale. If a few square yards of heath become good land when 
cultivated by a cottager for some years as a garden, extensive 
fields, under similar management, will not fail to give equally 
satisfactory results. 


BEPORT OB STORING TURNIPS. 

By Mr James Porte e, Land-Steward, Monymnsk, Aberdeenshire. 

[Premium— The Gold Medal.] 

In all seasons the storing of turnips is a desirable and important 
part of agricultural economy, and the severity of the bygone 
winter, 1854-1855, rendered it imperatively so. If we can 
trust to agricultural reports in one of our best-conducted news- 
papers on farming of the day — and surely they are entitled to a 
fair share of credit — ^we may safely infer that the want of storing 
has this year been the cause of heavy loss in the turnip crop. The 
North British Agriculturist^ of date the 11th April 1865, contains 
reports from more than twenty of our Scottish counties, all com- 
plaining bitterly of the great inconvenience and serious loss they 
have this year experienced from the want of stored turnips. This 
is tantamount to a charge of negligence on the part of farmers, 
and the opinions of so many of their representatives we are in 
some measure bound to believe. It is an undeniable fact that they 
have never made any real move towards the preservation of their 
turnip crop, nor given to it the same attention they bestow on the 
other branches of their agricultural departments. Why should 
the turnip be left exposed and unprotected, at the mercy of every 
enemy, when it is one of our most costly, most valuable, and most 
profitable crops? What would the agriculture of this country have 
been without turnips? This county could have never been, as it 
may now be properly termed, “ the beef depot of Smithfield and 



STORINa TURNIPS. 


99 


one of the most profitable sources ever opened for bringing money 
into the pockets of the agriculturist would have been wanting. 

It may therefore be fairly presumed that the preservation of 
the smallest turnip is matter of large importance ; and while the 
crop is left in the field during the winter, exposed to frost and 
vermin, there will be destruction going on. By stringent means 
the latter pests may be partially cleared away, but the former 
agent will take its own course — over it we can have no control ; 
and the only rational alternative left to the farmer is to store his 
turnips before winter. Seeing, then, that the storing of turnips 
forms a very necessary and important link in the chain of good 
husbandry, I shall now endeavour to give a brief outline of the 
system I have practised for many years, and hope to be able to 
show that the results have been attended with general good suc- 
cess ; and in doing so, I shall treat the subject under the three 
following heads, viz. : — 

1st, The modes and cost of storing. 

2d, The results deducible from observation and experiment 

3d, General remarks on the advantages of storing. 

Firsts The time for storing must not commence till the crop is 
fully ripe, as unripe turnips will not keep In stores : — that period 
must depend on the season, the date of sowing, and the kind of 
turnip, whether early or late ; but in general (weather permitting) 
the month of November will be found the most suitable time. 
Globe turnips I should never think of storing ; they should be all 
consumed by the month of December, their soft nature being ill 
calculated to stand frost, or to keep well in stores. Swedish tur- 
nips, and the best golden yellow, are the most suitable for winter 
and spring use, and the latter vai’iety should be first stored and 
first used, as they are quicker grown, and commonly sooner ripe, 
than the Swedish. In commencing storing, it is necessary that 
the weather should be moderately dry, although not important 
that there should be no rain, provided the workers can go on 
without being drenched. I have seldom noticed any bad effects 
from the turnips being stored a little damp. It is quite different 
in the case of frost, for a slight degree of frost in the turnip would 
breed mischief in the store. Caution is therefore necessary in 
storing clear of frost, and for that reason the turnips pulled each 
day should, if possible, be covered up at night. The bulbs should 
be dressed in the field before leaving the hands of the puller ; the 
tops should be cut off fully half an inch clear of the turnip, and 
the root stript very lightly, just enough to clear away the roughest 
of the earth and dung adhering to it. In no case should the bulb 
be touched or cut by the dressing-hook, and the greatest care 
rfiould be observed in this part of the operation, otherwise the 
juices will rapidly make their escape, and the whole bulb soon ge 
to decay. Tne work would be tedious, indeed, to dress every 
bulb to the exact place, and no farther 5 but it is better to 
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leave a little more of the top and root than to break the skin 
of the turnip in any way. It is not altogether the loss of a few 
cut bulbs that I deprecate, but the great danger of affecting 
the rest in the store by the putrid matter from cut turnips. 
For the same reason, all diseased turnips of any sort should be 

f )ut aside in the field, and the useful parts of them used without 
OSS of time ; they are unfit for a turnip store, and often prove the 
cause of much mischief. Any turnips in the shape of ‘‘ finger 
and toe ” should go the same way : although they may appear 
pretty fresh at the time of pulling, they are sure to go to puti'i- 
faction in the store during the winter. In speaking of that 
mysterious disease called “ finger and toe, ” about the cause of 
which agriculturists are so much at variance (if I am safe to hazard 
an opinion on the subject), I may just say, that I firmly believe it 
to be due to insect life, caused by much decomposing matters in 
the soil, and the superabundant and long-continued use of warm 
and fermenting manures. Perhaps the best means of staying the 
progress of this disease may be found in the application of lime, 
salt, and other caustic substances, which should be incorporated 
with the soil before laying down the turnip crop. I have re- 
peatedly noticed marked good effects in the health ofthe turnips 
by such applications. 

In farther pursuing the subject of turnip -storing, the tops 
should be all left on the field, and turned under by the plough 
at the time, if possible. Sometimes this cannot be done at once ; 
but whether or not, I have always seen beneficial effects on 
the succeeding crops of grain where the turnip-tops were left 
on the land in any shape. They often do more harm than good 
to cattle, particularly to feeding stock, and may be used with 
better effect on the field, in shape of manure to the soil. There 
are only two places on a farm where turnips can be conveniently 
stored — ^that is, at the homestead, and in the field ; and as each 
plan must be worked on a different form, I shall here notice them 
separately. 

Firstly, Storing at the homestead . — I prefer stoi'ing as many 
here as will last for six or eight weeks. The store may be erected 
in any convenient place about the stackyard, or as near the byres 
as possible ; of wood, of an oblong shape, from 6 to 7 feet wide, to 
give room enough for a cart, and 4 feet high. The sides consist of 
two rows of posts, pitted in the ground about 6 feet apart, and 
made close between with backs of trees, or any old wood that may 
be at hand : for the sake of convenience, the store should be erected 
piecemeal, as the process of filling it goes on. Where wood is 
scarce, the turnips may be laid down in an oblong ridge, about 
7 or 8 feet wide at the base, and sloped off to the top on an 
angle of 45 degrees ; the whoje should then be thatched over with 
6 inches deep of straw : old thatch from the ricks might answer 
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well enough for this purpose, fixed down with wooden spars and 
straw ropes. In stores of this sort the keeping of the turnips de- 

f ends much on the state of the atmosphere shortly after storing. 

have sometimes seen a week or two of misty soft weather prove 
hurtful in heating the turnips ; but some wooden ventilators, placed 
at regular intervals in the heap, are likely to prevent such an 
occurrence. Another safeguard is to m^e the heaps smalL 
These two modes of storing involve about the same expense— 
8s. an acre, exclusive of carting, which depends on the distance, 
and in no case have I taken it into account. I should not, how- 
ever, like to risk large quantities of turnips in this description of 
stores, and, for spring use, I have always stored them in the soil, 
where thw keep better, and lose less of their specific gravity. I , 
have tried them on the steelyard before and after being stored in 
the soil for five months, and found the loss in weight to be very 
small Not so with the thatched stores, particularly in a very dry 
windy season, and when left standing till spring. I then found 
the loss in point of weight to be very considerable. It is there- 
fore desiralne that all turnips for spring use should be stored in the 
soil ; and I shall next describe the modes I have used in doing so* 
Secondly, Storing in the soiL — ^Take a space of twelve drills wide, 
from end to end of the field, and pull the two centre drills, throw- 
ing the turnips aside ; along these drills turn out a heavy plough- 
furrow, first m the one direction and then the other, thus clearmg 
a hollow from 10 to 12 inches deep. Into this hollow throw the 
twelve drills of turnips, and trim them up in a uniform ridge, when 
a double turn of the plough, with little assistance from the spade, 
will cover them suflBlciently from frost and vermin. In this way I 
have found turnips keep better, and less loss of weight, than in any 
other way I have tried. The only objection to this plan is the 
length 01 time occupied in taking them up, and in wet weather it 
is difficult to get them anything clean. Another plan I have fre- 
quently adopted is to pull the twelve drills, and lay them in three 
rows, of four drills each, which can be done without hindrance in the 
process of pulling ; then collect them into the centre row in round 
heaps of about one cart-load each, — and where the crop is good, the 
distance will not be far to bring the turnips into heaps of that 
size : a slight covering of mould, from 3 to 4 inches deep, put on 
by the spade, will in general be found sufficient protection. The 
roots keep well in this way ; and as they can be taken up more 
speedily, and cleaner, than from the last-mentioned stores, I am 
most in favour of this plan. The former mode costs 9s., and the 
latter 9s. 6d. per acre. The cost of storing per acre, in either way, 
will to soma extent depend on the nature of the crop and the rate 
of w^es at the time ; but the foresaid prices are an average, of 
what fhave paid.by contract for several years back, when the work 
was performed by men, and if it could be done by boys and 

TRANS.— OCTOBER 1856. H 
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women, for lOd. or Is. per day, the expense mieht be somewhat 
lessened. But as labourers of that sort are often mfficult to obtain, 
and the season for storing short and precarious, it is perhaps better 
to do the work by contract at once, and have it finished in due time, 
even at a small additional expense. ^ ^ ^ 

I now proceed to the second division of the subject— viz., * 
The results deducible from observation and experiment — ^in order 
to test by experiment the comparative feeding properties of turnips 
stored in November, and those drawn from the field during the 
winter and spring months as required. At the end of November 
1854, the necessary quantity for the experiment was stored in 
the field in heaps or pits, as before described. They were of 
the best golden yellow ” variety, of a deep orange colour; and 
in point of quality may be classed next to the Swedish turnip* 
On the 28th January 1855, I had eight cattle, coming two 
years old, crosses between the Aberdeen and short-homed breeds, 
selected for the experiment. They were weighed on the steel- 
yard, and divided mto two lots, as nearly equal in weight and 
quality as the circumstances would permit. One lot was then tied 
up on the stored turnips, and the other on the same kind of turnips 
pulled and drawn from the field, load by load, as the cattle con- 
sumed them, all clear of tons and tails. The stored turnips were 
also brought from the field, as required, in the same manner. 
The feeding-byre was roomy and well ventilated, and contained 
four double stalls, two for each lot, so that the animals were kept 
perfectly separate, and enjoyed the same freedom, comfort, and air — 
the byre being, as nearly as possible, kept at a temperature of 48® 
Fahr. Both lots of cattle received equal quantities of turnips 
daily, nearly as many as they could eat, with oat straw adlibilmn^ 
for a period of eighty-four days, when it was found they had con- 
sumed 284 of turnips, or an average of 96 lb. per day to 
each beast. From the 20th October till they were tied up, both 
lots of cattle were fed in loose dheds, four and four together, on 
headed turnips mi straw ; the first six weeks on white globes, and 
the rest of the time on golden yellows. I mi^ht have tied them up 
earlier, but certain circumstances prevented this. Up to the time the 
experiment commenced, the weaker happened to be soft and fresh; 
and in that case, and at that season of the year, it is likely that 
little difference would have arisen in feeding on turnips from the 
stores or from the field. The experiment, however, just began 
with the bad weather, and continued through two months of 
yeiy severe frost and snow, and a month of diy windy spring 
weather, both of which were surely well suited for testing the 
effects of stored turnips. A reference to the following Table will 
show the result of the^ experiment, and strongly indicate that the 

S od of trial was quite long enough for the unfortunate fl.niTnft.lH 
were fed from the fields from day to day. 



TiABLE showing the Itesults of Four Cattle fed on Stored Turnips, and the same number fed on Turnips drawn from the 

Field as required, during, a period of eighty-four days* 
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The cattle were always weighed at the same hour of the day, 
and immediately before being fed, at 1 o'clock p.m. The turnips were 
grown on good shaxp black soil, chiefly with fermyard dung, and 
yielded nearly 20 tons of bulbs per acre, fresh and free from dis- 
ease. It may be expected that the animals would have increased 
more in weight in three months' time, but it must be remembered 
that young growing cattle do not gain weight in the same ratio as 
they do size. The above table ^ves results sufficiently favourable 
to prove the propriety of turnip-storing, showing an increase of 
animal weight of four young cattle, in flie space of three months, 
of 119 lb. in favour of tne stored turnips. Besides this, the healthy 
appearance of the cattle in lot No. I. presented a striking contrast 
to those of No. IL, being sleek and fresh in their coats, and better 
down in the bellies ; whflst No. II. were dry in their coats and lanky 
in appearance. Altogether there was a marked difference of ap- 
pearance between the two lots, such as a stranger acquainted 
with cattle would easily perceive on entering the door of the 
feeding-byre ; and I believed lot No. IL to be farther back than 
the difference of weight indicated. By the damage done to the 
unstored turnips, in pulling them from under the snow, and the 
mischief by vermin, &c., lot No. II. had 1 ton more turnips, wasted 
and destroyed, in order to supply them with the same quantity as 
given to No. L, being equal to the produce of 8 poles of land, or 
one-twentieth part of an acre, which, at £7 per acre, would be an 
item^ of 7s. — ^rally adequate to store three-fourths of an acre of 
turnips. 

Thirdly, General remarks on the advantages of storing . — The 
facts already brought out are strong proofs that the storing 
of turnips has many advantages to recommend it, and must 
be very important to every fanner; but there are other ad- 
vantages connected with the system which cannot be so clearly 
developed, but nevertheless of considerable consequence. When 
turnips are stored in autumn, they can generally be carted to the 
homestead with comparative comfort; and as the land is then 
pretiy firm and diy, the work can be carried on with ease and 
apeed ; — a saving of labour is thereby effected, compared to draw- 
ing them in rainy weather. By drawing turnips in winter as 
rejjuired, the land, which at that time is often very wet, must be 
mured by the puddling of horses and carts, and the exposure 
of the manure to the action of the weather. Should the soil 
happen to be at all adhesive, the puddled places, when again 
dry, get soured, and caked into a hard state, and are thus veiy 
difficult to reduce to a proper mould : the succeeding grain crop 
is commonly deficient, and loss must thereby be sustained. In 
drawing turnips from day to day, the operations of the farm are 
vei^r much impeded; thepeimetual shifting of men and horses from 
one job to anoiher — one tool left here, and another there — ogives an 
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awkwardness and detention in the whole routine of farm opera- 
tions. The less shifting of men and horses, the more work is 
always done. Each job should be completely finished before an- 
other is begun (when weather and other unforeseen circumstances 
will permit), so that the day-to-day system of drawing turnips is 
objectionable, for the simple reason that it detains the work. If 
the plan of turnip-storing were universally adopted, the greatest 
drawback would be want of hands at the proper time ; but if once 
the system had begun to take its course amongst the other ope- 
rations of the farm, that difldculty would gradually diminish. If 
single cottages and gardens for married servants were more gene- 
rally patronised than they are unfortunately at present, agricul- 
tural labourers would be more easily supplied than they now are. 
The use of grubbers and other improved implements ought to 
shorten the process of cultivating the land, and thereby give more 
time in autumn for efiectually securing the turnip crop. The 
economy of turnip-storing has now been pretty freely discussed, 
less one important part, to which I shall, in conclusion, yet briefly 
advert. We have it from the best authority “ that there is a time 
for everything under the sun,” and it appears to me strange 
indeed, if the cold, frosty, and sleety days of winter be the proper 
time for gathering in the turnip crop, — thus making it the worst 
and most slavery work for men and horses connected with 
farm labour ; and if the profit that would undoubtedly arise from 
pursuing the system above recommended be not reason suflScient 
to induce all to forego the old method, perhaps a respect for 
humanity may operate beneficially with some. This year has 
been well adapted for showing the utility of stored turnips to 
the best advantage; yet, in ordinary open seasons, they will 
amply remunerate the farmer for his labour. I have very fre- 
quently stored the whole crop on this farm, before December, in 
the manner now [described, and in no instance had I cause to 
regret, but, on the contrary, to be pleased with the result. The 
experiment now made will no doubt tend to strengthen my con- 
viction of the great propriety, nay, even necessity, of adopting this 
system. I shall only say, that our extensive and valuable fields 
of turnips ought, like other crops, to be stored at the proper 
season, and now trust that my experience and suggestions, &c. 
on the subject, will be borne out advantageously by other practical 
agriculturists. 
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BEPORT ON THE MEANS EMPLOYED FOR GROWING AND SECURING 
A SOUND POTATO CROP. 

By Hr Wtt.t.taw Hosao^ Dodioaity, Ross-shlie. 

[Prenunm — ^The Gold HedaL] 

In the end of March 1852 I planted 5 acres of York regent, 
and 4 of Irish cup potatoes, — ^the seed of the former variety hav- 
ing been grown in Easter Eoss, and of the latter in Wester Boss ; 
but each on Bghter land than that in which they were planted. 
In both cases me roots delivered to me had passed through an 
inch-and-a-half riddle ; and after delivery I had them passed over 
an inch riddle, and all under one inch in diameter were laid aside. 
From a few of the potatoes two sets were got, but from the greater 

E art only one ; and each tuber from which only one set was got, 
ad a few of the eyes cut out, with the view of preventing the 
growth of too many shoots. 

The field in which these potatoes were planted consists of a free, 
dry loam, and has an open, southern exposure. In the end of 
1851 it was broken up with a strong furrow from one year’s grass 
(which had been cut for hay and afterwards pastured). The crop 
preceding was wheat ; and as the land was out of heart by pre- 
rious heaw cropping, I was induced to try potatoes, whereas 
otherwise 1 should have taken oats- 
The sets were planted from 10 to 12 inches apart, and ploughed 
down every third furrow, with Peruvian guano applied at the 
rate of 3 cwt. per acre in the same furrow as the sets. The 
whole field was then harrowed and rolled, and left thus till the 
young plants showed themselves, when I had the earth pared 
away, and a drill grubber passed between the rows — care being 
taken not to approach the young plants too closely, either in 
paring or grubbing. In a few days thereafter they were carefully 
nand-hoed ; the weeds near to the stems of the plants were pulled 
away with the hand; and when all the weeds were withered, the 
plants were earthed up with a double-mould plough, and left in 
that condition till the potatoes were lifted. 

The whole crop, but especially the Irish cup potatoes, grew 
most vigorously, and kept green till towards the end of August, 
at which time the shaws of the cups were not. less than 4 feet 
high ; and while these potatoes were green and healthy, all those 
planted with dung in the usual manner were blackened and 
withered away, and the crop was a complete failure. With rare 
exceptions this was the case, not only on my own farm, but over 
the district. 

The potatoes which were laid down with guano in the maimer 
already stated, were taken up in the second week of October, and 
put into long narrow heaps— not pits — covered with straw, and 
}m enough of earth to prevent the straw being blown awav* 
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.After lying thus for a fortnight, they were hand-picked. Those 
exceeding one and a half inch in diameter were laid aside for sale ; 
those again from that size down to one inch in diameter were 
separated for seed ; and all the smaller, diseased, and broken roots 
were given to the pigs. 

In the end of October the potatoes were stored for the winter, 
by being laid on the surface of a piece of ground lying to the 
south, in long heaps 3 J feet at the base by about 2 feet high. The 
heaps, till within 6 inches of the ridge, were covered with wheat- 
straw, over which was laid a thick coating of earth. The ridges 
were thatched with drawn straw, the ends of the thatch being 
brought over the earth already laid on, and a small quantity of 
mould, carefully smoothed down, being placed above them to 
retain the thatch in its place. The ridge was thus left open for 
ventilation, while it was at the same time perfectly water-tiglit. In 
the end of December a slight covering of horse-dung was spread 
over the heaps, which comj^etely preserved the potatoes from frost. 

The bulk of the regent potatoes was delivered in the end of 
November 1852, and of the cup potatoes in the beginning of March. 
1853 ; but a considerable proportion of both kinds was left as 
stored till towards the end of March. In each ton delivered, whe- 
ther in November or March, there was not a peck of diseased 
roots, and this was the case also with those laid aside for seed. 

Both varieties were all along treated alike, and the 
as follows : — 

Ton. cwt. qr. 

York regent potatoes — Gross per acre, 

Of this quantity there were, of potatoes ex- 
ceeding inch in diameter, . 2 13 0 

Of potatoes from 1 to inch in diameter, 0 14 0 

Of small, broken, and diseased, . 0 4 0 


yield was 

Ton. cwt, or. 
8 11 0 


3 11 0 


2^?, Irish cnp potatoes— Gross per acre, . 4 6 0 

Of this quantity there were, of potatoes ex- 
ceeding 1 J inch in diameter, . 2 18 2 

Of potatoes from 1 to li inch in diameter, 112 
Of small, broken, and diseased, . 0 5 0 

4 6 0 

The money value being : — 

Ton. c\ri. qr. 

York regents, . 2 13 0 at 80s. per ton, . £10 12 0 

Do. do., * 0 14 0 at 60s. „ . 2 2 0 


£12 14 0 


Irishcups, 
Do. do., 


Ton, cwt. qr. 

2 18 2 at 68s.perton, . £9 4 3 

1 1 2 at 60s. „ . 3 4 6, 


£l2 8 9 
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I wotild not, at the present date, have reported on the result of 
this crop, were it not that, from the comparative success I met with 
in it, I was induced, in the following year, to t:^ whether or not I 
could grow potatoes after a white crop with i^ano alone. ^ The 
return, as compared with that I had from a fair application of 
dung, was so satisfactory, that in spring 1854 I planted a con- 
siderable extent of the fallow break with regent potatoes, allowing 
from to 5 cwt. Peruvian guano to the acre in the drill. I at 
the same time laid down some acres of the same variety with ordi- 
nary court manure, applied in the drill, at the time of planting, at 
the rate of 18 to 20 cart-loads an acre. So remarkable was the 
difference in the crop in favour of guano, that I had the ^ound 
measured, and found that, in round numbers, there were six tons 
an acre of sound potatoes after guano, and only three after dung. 
The field on which these potatoes were grown was in good heart, 
and under oats in 1853, grass pastured in 1852, wheat in 1851, and 
turnips, well laid down and ate off by sheep, in 1850 ; and that 
part in which the potatoes were grown with ^ano got no dung 
from 1850 till after the potatoes were lifted, ft consists of a good 
dry loam lying on a steep incline, and the oat stubble got a strong 
furrow down the hill only in the end of the year. * 

1 have taken the liberty of referring thus generally to the crop 
grown by me in 1854, as, although I had not two varieties testea 
by being treated alike, the result shows very clearly the important 
advant^ to be derived from growing potatoes with guano, and 
gives me greater confidence in submitting this report on my crop 
in 1852 for approval. 


REPORT OF IMPROVEMENTS ON THE ESTATE OP ARCAN, 

IN THE COtrNTY OF ROSS. 

By Mr John MitcheiIi, Factor to the Hon. Mrs Stewart Machenjzie 
o£ Seaforth. 

[Premimn— The Gold Medal.] 

The estate of Arcan was purchased by the late Lord Seaforth 
about the year 1808, subject to the life-rent of the then Pro- 
prietrix, Mis Mackenzie, who continued to possess it until her 
death in 1818. The estate then came into the possession of Lord 
Seaforth's eldest daughter, the Hon. Mfrs Stewart Mackenzie, the 
present Proprietrix; hut it was burdened with a life-rent of part 
of the Mains farm, held by a man who died In spring of 1852, at 
the age of 104 years. 

According to a survey made in 1802, it contained in all 912 
imperial acres, whereof 268|^ were arable, 504J pasture and hog 
lands, and 139 waste and wood lands. In 1817, and in 1840, 
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surveys were made of the low-lying mrt of the estate on the 
south hank of the Conon, known as the^og of Arcan, with a view 
to its reclamation. Again, in 1847, a new survey was made of 
the entire estate, showing an extent of 974 imperial acres, as 
follows : 321^ acres arable, 632 pasture and bog land, and 20^ 
wood and waste land. Plans and sections for embanking the bog 
land were at the same time drawn out, the levels taken, and the 
line of a main drain and embankment marked off. Matters stood 
in this position, when, in the beginning of 1860, the Eeporter was 
intrusted with the management of the Seaforth estates by the Hon. 
Mrs Stewart Mackenzie. 

The estate, although separated from Brahan by the river Oonon, 
lies almost wholly in view from the windows of Brahan Castle j 
and its improvement was an object which Mrs Stewart Mackenzie 
was most anxious to accomplish. The greater part of the leases 
were to expire at Whitsunday, 1852, and the Eeporter was specially 
instructed to keep in view the improvement of the whole estate 
in making arrangements for new leases, which was accordingly 
done in the following manner : — 

On the upper or south part of the estate, divided from the other 
parts by a road and stone fences, there was a farm of 81^ acres 
arable, with rough pasture on the banks of the river Orrin, where 
a wood had some time previously been cut down. There were 
also two crofters holding about 15 acres in cultivation, with a 
right to pasture on a part of the ground from which the wood had 
been removed. This part of the property it was resolved to throw 
into one farm ; and a lease was granted to the tenant of the 81^ 
acres, wherein it was stipulated that new farm-buildings should be 
erected, and about 80 acres of the pasture-land brought into culti- 
vation ; so that, with the land occupied by the crofters, the farm 
should extend to about 180 acres. The farm-steading has been 
erected, with a water-power threshing-machine, and a comfortable 
farm-house built on an adjoining rising ground. Suitable new 
roads have been constructed, and from 40 to 50 acres of the 
pasture-land have been improved and cropped. The trenching of 
the remainder is progressing, and will ere long be under cultiva- 
tion. 

Near the west march there are a number of small crofters and 
cottars who have not been disturbed. The crofters occupy at small 
rents, and a few of the older cottars hold gratuitously. The ser- 
vices of those people will be very useful on the new farms, as has 
already been experienced. 

Joining these crofts on the north, and on the south of the bog 
lands, but separated from the latter by the district road, is a square 
piece of land which was also occupied by crofters. It contained 
43 acres arable, and 42 acres pasture. The arable was interspersed 
with heaps of stones, and it and the pasture were blended together 
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in ixTSgular patches. These 85 acres it was resolved to put into one 
farm; and an agreement for a lease of nineteen years was entered 
into with the principal crofter, who became bound to drain, fence, 
and bring into cultivation the whole land, and also provide the 
necessary houses. The drainage has been effected, and what 
required trenching has undergone that operation; and in the 
course of a year or two the whole will be cultivated. 

In order to provide for four of the more industrious crofters 
whom it was found necessary to remove from their holdings in 
carrying out the intended improvements on the two before-men- 
tioned farms, four lots of ten acres each, partly moor and 
partly bog land, were set apart for them. They are situated to 
the north of the last-mentioned farm, and between the district road 
already noticed and the main drain running through the bog. 
Agreements on nineteen-years’ leases were entered into with them, 
providing for the building of houses, improving and fencing the 
land, and for having it all cultivated within the &st four years of 
the leases. Houses have been buUt, and the greater part of the 
land is now cultivated, and producing fair crops. 

Another farm, of about 110 acres arable, was out of lease in 
1851. It was intended to have this farm in connection with the 
Mains and bog land when reclaimed, both because it would be 
useful in maintaining the stock while the imjjrovements of the bog 
were proceeding, and because, from its situation, one new steading 
could be erected, with a water-power threshing-machine, which 
would be suflScient for aU the lands thus united into one farm. 
The tenant of these 110 acres held possession until 1853, when it 
was joined to the Mains and bog lands. 

The Bog of Arcan is a flat piece of swampy land, extending 
along the south bank of the Conon for about a mile and a-half 
from the march, with Bairbura at the west, to where the Orrin 
falls into the Conon at the east, and averaging about 30 chains 
in breadth. The soil is a deposit of the Conon: its surface is 
elevated above the river, at the ordinary summer-level, from three 
to eight feet. In times of flood, however, a large portion of the 
land was overflowed ; and in winter and spring floods, particularly 
when snow was melting on the higher grounds, the waters of the 
Conon frequently covered its entire extent. During a flood in 
1849, the water was several feet deep in the highest part of the 
lands. The extent subject to be thus inundated was about 350 
acres. In 1851, 40 acres of the higher land were in cultivation, 
but the remaining 310 acres were partly covered over with alder, 
thorn, juniper, and other rough bushes, and partly with stagnant 
pools, of several acres in extent, in various places; while other 
parts were so wet that, even in the middle of summer, they could 
not be passed over but by leaping from one bush to another : 
altogether, the place had a most unsightly appearance. The only 
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S oses wliicli it served in this natural state was the grazing of 
1 Highland cattle and horses, and the breeding of wild duck, 
with which it abounded. The grazing was let to the crofters in 
the neighbourhood in three different lots, at a gross rental of about 
£60. In 1851, as a preliminary step towards the reclamation of 
this swamp, a main drain was made, having its outlet into the 
river at the lowest part of the ground. This drain, which cuts 
through the bog from west to east, is 4 feet wide at bottom, with 
a slope of 1 J to 1 on the sides. It was cut during that summer, 
and by the end of autumn it was obvious that, if the river could be 
kept within its banks, the reclamation and profitable cultivation of 
the bog was attainable. 

Early in 1852 plans and specifications were provided for an 
embankment, the line of its site decided on, and the work advertised 
to be contracted for by estimate. Seven offers were made for its 
execution, varying in amount from £885 to £2600^ but the work 
was finally let to Mr John Sime, Inverness, than whom there are 
few so well qualified for such an undertaking, at a gross sum of 
cei200. 

He commenced operations on the 6th day of May. The sluices 
were set, and the work completed by the 20th of August ; the 
undertaking thus occupying only three months and two weeks. 
The length of the embankment is 3132 yards ; its average height 
is 8 feet. The river-side slope is 2J feet horizontal to 1 foot per- 
pendicular ; and the land-side slope is 1^ to 1 ; but for 460 yards, 
at a turn in the river, where it was necessary to give the embank- 
ment extra strength, the river-side slope is 3 to 1, and the land-side 
slope 2 to 1. The line of embankment was placed so as to leave 
sufficient earth for its formation betwixt itself and the river ; and 
this earth was so taken away as to leave a slope towards the river 
of not less than 5 to 1, and leaving a scarcement or benching of 6 
feet wide between the base of the bank and the top of the slope to 
the river. The whole of the embankment was carried up in layers of 
9 inches in thickness, and each successive layer firmly packed with 
wooden beaters. The surface of slopes was, when regulated, covered 
with turf not less than 10 inches by 12 inches, and 4 inches thick, 
compactly laid together with proper band, and firmly beaten home, 
both on the edge and surface, with flat wooden mallets. 

The embankment contains three self-acting metal sluices, fixed 
on the outlet mouth of wooden conduits, which convey the water 
under the bank into the river. The sluice at the outlet of the main 
drain is 2i feet square, and has a conduit of like mze, made of 
larch plank, 3 inches thick. In order to continue the line of the 
main drain, and give the stream an inclination downwards into 
the river, this wooden pipe or conduit passes through the embank- 
ment at an angle of about 46® ; and, owing to the hei^t and 
consequent breadth of the bank at this lowest part of the ground, 
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the length of the conduit extends to 120 feet. Another sluice, 
with conduit 18 inches square, is placed near the upper end of the 
emhankmentjin a low part of the ground, serving as an outlet of 
the drainage of about 100 acres of the western part of the lands. 
It also conveys to the river a stream coming from the neighbour- 
ing high grounds during wet weather, which is carried across the 
main drain at a higher level, to relieve that drain of a considerable 
^antity of water which it would otherwise have to discharge. 
The third sluice, and conduit 16 inches square, are at the eastern 
extremity, and serve as an outlet for the drainage of that portion 
of the lands* 

An essential part of the agreement with, the contractor was, the 
protection of the natural bank of the Conon at two points, where 
the river was cutting very deeply, and yearly washing away large 
slices of the finest or the land. The length to be protected at these 
two places was 770 yards, and before the contract was entered into 
much consideration was given as to the most effectual means of pre- 
venting the farther encroachments of the river at these two points. 
It was ultimately resolved to protect their entire length with a 
slope of stones: although this was an expensive plan, yet it was 
believed that it would prove efSdent. An additional reason for 
adopting it was, that there were large heaps of stones on the centre 
farm, at a distance of about a mile, which were entirely suited for 
the purpose, and the removal of which would greatly aid in the 
improvement of that farm. 

The natural bank of the river, at 2 yards from the base of the 
embankment, was accordingly sloped to the level of ordinary floods, 
at the rate of 3^ feet horizontal to 1 foot perpendicular, and 
covered with strong turf in the same way as the embankment it- 
self. Downwards into the bed of the river the ground was either 
sloped, or made up of such materials as could be bad, to have a slope 
of 3 to 1. The river along the 770 yards is deep, in one place 
measuring from 16 to 20 feet perpendicular depth ; the average 
may be stated at from 8 to 10 feet at the summer level of the 
river. On the slope of 3 to 1, the stones from the farm above 
mentioned were laid down, and regulated to the depth of not less 
than 18 inches at an average for about 16 feet wide of a slope ; 
thus requiring many thousand loads to complete the work. The 
contractor’s estimate for this protection was £145 ; but, in order to 
make it sufficient, £47 additional were allowed, making in all £192. 
This part of the work has proved most, satisfactory, as it has not 
required a single repair since its execution up to the present time. 
The same may be said of the entire work ; for, although the river 
has several times been so high as to reach to within 3 or 4 feet of 
the top of the embankment, no outlay has been required for its 
repair, and the only expense incurred is a sum of something under 
£5 for the repair of a few cuttings, made by the ice, in the natural 
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bank in the spring of this year. So efiScient have the sluices and 
embankments proved that, during some of the highest spring floods, 
ploughing was carried on within the embankment, when the water 
in the river was as high as the horses’ bridles. The only drawbadc 
to the undertaking is, that during a continuance of wet weather in 
winter, when the river remains high for perhaps ten days or a 
fortnight, the water inside accumulates so as to cover a few acres 
of the lowest of the land. This disadvantage, however, can easily 
be remedied by the erecting of a small steam-engine, to pump the 
water over the bank on such occasions, and thus keep the whole 
dry for the preservation of a wheat or turnip crop on the very 
lowest of the lands. 

At the upper end of the new embankment, but on the estate of 
Fairbum, the river was cutting in the same manner as at the two 
places for the protection of which stones were used, hut to a 
smaller extent than at either of those places. In order to prevent 
an encroachment of the river here, which might have ruined the 
whole work, this part was similarly protected, and an old em- 
bankment on the Fairbum lands, to which the new embankment 
was joined, was strengthened and raised 18 inches higher, for a 
distance of 850 yards upwards, as parts of the Arcan improve- 
ment These two works cost the sum of £ 85 ^ 17s. 8d. 

Again, at the eastern extremity of the lands, a considerable out- 
lay was required. The river Oonon runs nearly level along the 
length of the embankment, the fall from the upper to the lower end 
not exceeding 2 feet, the fall on the embankment being 21 inches. 
The Orrin river, which joins the Conon at the east end of the em- 
bankment, is a rapid mountain streani, which passes in its course 
through several high banks of gravel, which it carries down with 
it during floods, fart of these stones and gravel so carried down 
is deposited at the junction of the Orrin wim the Conon, impeding 
the course of the latter river, and causing the bed of the Orrin 
gradually to move upwards, so that its stream, when these works 
were commenced, was running into the Conon at about right 
angles. It was also endangermg the opposite bank, which had 
been some years previously protected by pmng, to prevent damage 
to the pleasure grounds of Brahan Castle. To remedy these ev5s . 
as far as possible, the stones which had been deposited in the Conon 
were taken out and placed on a slope on the Brahan side, and the 
bed of the conjoined rivers was thus lowered about 12 inches. The 
channel of the Orrin, near its junction with the Oonon, was filled 
up mth stones taken out of the beach, and a new channel made, so 
as to give the stream an inclination downwards into the Oonon at a 
small angle, causing the two streams^ when united, to act on the 

g ravel brought down, so as to ke^ the channel of the two rivers 
om being further obstructed. This new channel for the- Orrin 
was strengthened on the Conon side by a sloping embfus^ent of 
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the largest stones found on the beach. These works have satisfa^ 
toril7 answered the purpose for which they were intended. Their 
cost was <£145, 6s. 7d. 

The main drain, as has been already mentioned, having been 
raadein 1851, several snb-main and small drains had to be made,, 
to complete the drainage of the lands, and these were marked off 
and let to a contractor in the spring of 1852. The rooting of the 
bushes and levelling of the ground was let at the same time. A 
part of the land was ploughed, and about 80 acres sown with oats, 
and harrowed in by the beginning of May. By the spring of 
1853 all the drainage had been executed, the bushes rooted out, 
and removed or burned, the ground levelled, and all ploughed, ex- 
cepting about 50 acres of the roughest and lowest parts. The cost 
of these various works was as follows : — 

L — ^Dbainaoe. 

Mam drain^ 1997 yards, at lA 3d., . . . £124 16 3 

Cost of conveying water of open ditch from high lands, 
over main drain at west march, . . . 2 14 10 

Ontf^ open ditch, conveying water from bog, and upland 
water, by upper sluice into river, depth 3 to 5 feet, 

' breadth at bottom 4 feet, sides sloped 1 to 1, 179 rods 
of yards each, at 2s. Ofd., . . • 18 10 6 

Minor drain, similar to above, th rods, at Is. 4Jd., .16 0 

Outfall open ditch £rom Arcan Mains, same as above, hut 
deeper at upper -end, 182 rods, at 2s. Sid., . 20 17 1 

Making small drains of wood through the low and wet 
parts of the hog, at Id. per yard, • , . 44 13 5 

Amount for drainage, . . . £212 18 1 

IL— Eiubankmbnt Aim Protection, &c. 

Cpntraci price for embankment and protection, . £1200 0 0 

Allowance for extra work at protection, . . 47 0 0 

Three wooden boxes, for conduits and metal sluices, . 24 11 3 

Work at upper end of embankment on Fairbnm, . 85 17 8 

Works at confluence of rivers C!onon and Oirin, . 164 6 7 

Amount for above wOTks, . , — £1611 14 6 

m.— R ootinq, Clearing of Bushes, and Levelling. 

Booting out stumps and hushes, and levelling 135i acres, 

at 40s., <£271 6 3 

Do. Do. Do., 123i acres, 

at 20s., 123 10 0 

Carting off large.roots and hnnnng bushes, . . 45 10 7 

Amount for above, . . . £440 5 10 

(A large portion of the bushes and roots was’carted off 
by the neighbouring population for fuel, which has 
made this item in the expense ,mnch less than it 
would otherwise have been.) 

Plans and sections for embanki^nts, and incidenUd ex- 
penses for the whole works, , , . , 35 6 7 

Making total permanent outlay,. . . £2200 4 0 

Being a cost of £6, 5s. 8d. per acre over the 360 acres benefited j 
ox at per cent interest on the expenditure, making a rent of 
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8s. 2d. per acre. But the former value of the place for grazing 
being about ^^60, a rental of 3s. 5d. an acre comes to be added^ 
whicm makes a total rent of 11s. 7d. to repay the outlay. 

The following is an account of the results of the improvement, 
so far as already realised : — 

I.— Crop 1852. 

In the spring of 1852, as previously stated, 80 acres of the bog. 
land were ploughed, and sown with oats. 

The cost of first ploughing was 20s. per acre, . ^880 0 0 

The harrowing, being difficult, at 4 b. 6d. per acre, . . 18 0 0 

Seed for 80 acres, at 6 bushels per acre, and 60 quarters 
at 20s. per acre, . . . . . 60 0 0 

Harvesting and disposing of crop at 12s. per acre, . 48 0 0 

Expense of crop 1852, . . £206 0 0 

^ Returns. 

238} quarters oats, at 18s. per quarter, . . £210 8 0 

Straw of do. at 5s. per quarter, . . . 58 7 6 

268 10 6 

Showing a profit, on crop 1852, of . . £62 10 6 

n. — C rop 1853. 

65 acres turnip land, ploughed in summer of 1852, at 
20s. per acre, cross ploughing in 1853, at 10s. per acre, 
harrowings at 4s. per acre, drilling and sowing turnips, 

6s. = 40s., ...... £130 0 0 

Turnip seed, hoeing and drill-harrowing, 6s., , 19 10 0 

Guano for 65 acres, at 3 cwt. per acre, 30s., and bones, 

6 bushels, 18s . ; together, 48s. per acre, . . 156 0 0 

Expense of turnip crop, • . . £305 10 0 

(The land was limed, but as this crop derived no bene- 
fit from it, the price is not charged against it.) 

The turnips were partly consumed by cattle, and partly 
by sheep, and paid at the rate of £4 per acre, • £260 0 0 260 0 0 

Deficiency on this crop, ..... £45 10 0 

150 acres oats, for ploughing 80 acres, second fhrrow, at 
10s., and 70 acres, first furrow, at 20s., • . £110 0 0 

Seed, at 6 bushels an acre, 112 quarters, at 20s., . 112 10 0 

Harrowing and sowing do., at 4s. per acre, . . 30 0 0 

Harvesting, and disposing of crop, at 12s. per acre, . 90 0 0 

Expense of grain crop, • , . £342 10 0 

Produce of 150 acres, 349 quarters oats, at 22s., , £283 18 0 

Straw of do., at 5s. per quarter, . . . 85 0 0 

Value of crop of oats, • . . - 468 18 0 


Profit on crop of oats. 

• ft 

£126 8 

0 

Deduct deficiency on turnip crop, 

ft ft 

45 10 

0 

Nett profit on crop 1853, 

• 

- ft ft 

£70. 18 

"o 


These two cafops^ of 1852 and 1853 do Kttle more than, pay the 
cost of first ploi^hing, and expenses of cnltivatlon and harvesting; 
but it must be observed that, for these two ^eaxs, tibe soil was only 
^ing brought into cultivation for the first time, and. the land was 
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in a very rongli and open state, with clods and roots ; and that 
what was chiefly looked for was the pulverising of the ground 
rather than a large crop. 

m.— C hop 1854. 

Before proceeding to detail the expenses and returns of crop 
1854, it wul be proper to state the arrangements that had been 
made with regard to it. 

The adjacent farm of 110 acres had now been united to the 
Mains of Arcan and Bog-lands, making an extent altogether of 
upwards of 400 acres. For the cultivation of this extent of land 
the existing houses were quite inadequate, and being old and use- 
less, a new steading was indispensable. In 1853, barns and a 
stable were accordingly erected, and a threshing-mill, propelled by 
water, was built. The old houses served for byres for feeding 
cattle, and temporary sheds were made for lean stock. During 
last summer the building of the other parts of the steading was 
continued, and is now all but completed. The steading is designed 
with every convenience which will be required in carrying on the 
cultivation of the farm for which it is erected, and its value will 
not be under ^1500. 

Of the 350 acres benefited by the embankment, 40 acres Iving 
betwixt district road and main drain were allotted to four crofters, 
as already noticed. The remaining 310 acres were, in 1854, occu- 
pied as follows : — 

I. — Gbaik Crops. 

165 acres oats, for ploughing, harrowing, and sowing, 
at 10s. 6d. per acre, .... £8S 12 6 

18 acres do. for do., very rough, 25b,, . . , 22 10 0 

20 do. barley and wheat, for do^, at 10s., « . 10 0 0 

Amount for ploughing, . . £119 2 6 

Seed for 183 acres, 120 qrs. oats, at 25s., . . £150 0 0 

Do. 8 „ 4 „ wheat, at 70s., . .* 14 0 0 

Do. 12 „ 8 „ barley, at 35s., . . 14 0 0 

Amount for seed, . . . 178 0 0 

Guano used OB rough and poor spots, 2 tons, . . £20 0 0 

Harvesting, threshing, and disposing of 203 acres, at 
ISs. per acre, . , . . . 152 6 0 

Amount for harvesting, &c., . . 172 6 0 

Total expenses of grain crop, . . . £469 7 6 

JSsHmated probable returm, 

45 acres oats after tnmips, 80 stacks, 10 qrs. each— 

300 qrs. at 28s. (7 qrs. per acre nearly), . . £420 0 0 

120 acres second crop of oats, 36 stacks, 12 qrs. each— 

432 qrs. at 28s., . . , , . 604 16 0 

8 acres wheat, 4 stacks at 10 qrs. each— 40 qrs. at 60s., 120 0 0 

12 acres toley, 6 stacks at 10 qrs, each— 60 qrs. at 30s., 90 0 0 

Straw of 882 qrs. at 5s. per qr., , , . 208 0 0 

Value of grain crop, . 

Nett value or profit on grain crop. 


1442 16 0 
£973 9 6 
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II. — Gbeen Crops. 

72 acres turnips, potatoes, and tares, for ploughing, har- 
rowings, drilling, hoeing, and cleaning, at 40s. an acre, £144 0 0 
Guano, at 3 cwt. per acre— 72 acres— 10 tons, 16 cwt., 

at £11, 118 16 0 

.Bone manure for 52 acres turnips, at 6 bush. — 312 bush. 

at 3s. 6d., . . . . . . 54 12 0 

Turnip seed, £6; potato seed, £46; tares, £8, . 60 0 0 

Expenses of green crops, . . £377 8 0 


Estimated Returns, 

22i acres turnips have been let for sheep at £5, . £112 10 0 

22| do. not so good, do. £2, 10s., 56 5 0 

7 do. to be consumed by cattle on farm, 
at £5, 10s., ... . . 38 10 0 

15 acres potatoes only produced 20 tons, owing to disease, 
at 60s., . . . . . . 60 0 0 

5 acres tares for horses, at £4, . . . 20 0 0 

Value*of green crops, . . 

Deficiency on green crops. 


287 6 0 
90 3 0 


The nett produce of grain and green crops is, . . 883. 6 6 

The pasture of 25 acres not yet cultivated, may be stated 
at 20s. an acre, ..... £25 0 0 

From the embankment £8 worth of grass has been sold, 
and about a like quantity made into hay — say, in ail, 15 0 0 

Value of natural grass, . , 40 0 0 


Haking the nett proceeds for crop 1854,* . 923 6 6 

From which deduct original rent-charge for permanent improvements, 
at 11s. 7d. per acre, ...... 179 10 10 

Balance in favour of improvement for crop 1864, . . £743 15 8 


In conclusion, a retrospect of the entire estate may not be unin- 
teresting. 

In 1850 it was divided into three farms and twenty crofts, 
besides the bog pasture. The nominal gross rental was <£*382, 
16s. lOd. For reasons which it is not necessary here to explain, 
the rental actually received only amounted to <^270, 12s. 3d. ; 
and, besides this, there was a large amount of old arrears outstand- 
ing. In 1853 the estate was . composed of three farms and thirteen 
crofters, besides cottars. Taking the lands under improvement in 
the hands of the proprietor at the pi'evious rents, the gross rental 
was £359, 19s. With one exception — an improving crofter — this 
rental has been regularly paid, and no arrears are now on the 
estate- 

The improvements on the farms under lease and upon the crofts 
have been chiefly effected by arrangements with the tenants, with 
little outlay on the part of the proprietor ; and the foregoing state- 
ment as to the lands in her own hands will show that there is every 
prospect of the heavy outlay required being repaid long before the 
expiry of the existing leases in 1871. At that time there will be 


* The estimated net proceeds of crop 1854 have been fully realised. — J. M, 
TUANS. — OCTOBER 1855. I 
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at least 750 arable acres, and 224 acres pasture, or rather wood- 
land— as all that is not adapted for cultivation is to be planted. 

Taking the arable at the low rent of 25s. an acre, the rental 

woddhe, £987 10 0 

And say, for 224 acres woodland, at 5s., . . . 56 0 0 . 

Making in ... * <£993 10 0 

Or nearly four times the actual rent paid in 1850.^ 

Besides these pecuniary advantages which will accrue if the 
improvements are carried out, as they well may be, the climate 
of the district has been ameliorated by the drainage of so large a 
tract of bog land; the additional employment which has been 
and will be given to the population is considerable ; the increased 
produce of the estate, so far as it goes, is a new source of wealth 
to the country; and, finally, the appearance* of the district is 
greatly improved — as, from Bx'ahan Castle, and various points 
of the grounds in the vicinity, the fine Highland prospect which 
presents itself is no longer marred by the swampy morass which 
occupied its foreground. 


REPORT OF EXPERIMENT in THICK and THIN SOWING of OATS. 

By Mr Alexander Bowie, Mains of Kelly, Forfarshire. 

Ihave long had the impression that farmers generally over-seeded 
their land, and although for some years back I have to an extent 
acted upon this impression, yet I have never, until last year, put 
it fairly, and I hope accurately, to the test by experiment. The 
first thing that attracted my notice many years ago, and which led 
to my present views on thin-sowing, was a field of oats, so seriously 
cut up after brairding by grub-worm, &c,, that I contemplated 
the necessity of ploughing it up, and sowing it with turnips. My 
faith, however, in thinness, although not so strong at that period 
as now, was yet sufficiently firm to allow the field to remain as 
it was, and take its chance ; and although it appeared miserable in 
the extreme, and ten times thinner than I could venture to sow, 
yet the crop — certainly somewhat later, and the grain a little 
lighter — ^was .a remarkable one under the circumstances, being 
rather above 11 bolls (of 6 imp. bushels) per Scotch acre. The 
result of the above grub-thinned field — which might be termed a 
hint from nature — induced me to reduce my barley seed the fol- 
lowing year to 4 against 5 bushels ; the result being so obvi- 
ously in favour of 4 as to be noticed by the least observant in 
the harvest field, the ear being larger, the straw longer, and of 
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g reater strength, and the gross bulk decidedly greater. I may 
ere mention that at this period I applied 8 bushels of oats, 6 of 
barley, and 5 of wheat, as the ordinary allowance of seed to a 
Scotch acre, quantities which are even yet sown by some in this 
county. My present practice (after the presser) now is 4 to 5 of 
oats, 3 to 3J of barley, and 2^ to 3 bushels of wheat — this last 
being increased to 3J or 4 bushels, if winter sown, or any ex- 
treme casualty of the season requiring it. 

Many reflections now occurred to me, such as the following : 
Why should our cereals not require air and space to grow in as 
well as any other plant ? Why be so particular in the distance 
between our potato sets, singling our turnips, &c., to a given dis- 
tance between the plants, and giving them 30 inches between the 
drills? Why does a blanky crop of Swedes often prove the 
heaviest ? Or, above all, why should 3 bushels of barley per acre 
grow a very heavy crop, and the same quantity of oats not do the 
same, seeing there are very many more grains in a bushel of the 
latter than the former ? Examine a fleld of oats sown after the old 
manner, — assuming that the blade has had from four to six weeks’ 
growth, while to the passer-by it has a goodly and vigorous appear- 
ance, to me it gives the idea of a vegetable battle-field ; multitudes 
of tillered, half-tillered, and single plants are seen huddled and 
packed together in masses, and fighting for existence, the close 
observer noticing that already the weak are beginning to give way 
to the strong ; and if he observes to the end, many plants disap- 
pear altogether, and others come up half length with two or three 
corns at the top. I am not botanist enough to know exactly 
when and how the ear is formed ; but I am satisfied that Its size, 
if not its health, is determined at an early stage ; and that it will 
be diminished in size, if not in health, if the plants by over-seed- 
ing are so huddled and packed together as mentioned above. 
Having formed these ideas, I next considered how a small quan- 
tity of seed oats might be applied to the soil regularly and at 
equal depths, so as to secure a uniform braird of all the seed sown ; 
and considering the irregularity and want of firmness in the seed- 
furrow of lea for oats, I thought of the press&r^ which many years 
ago, I had read somewhere, had been used by Mr Watson of 
Keillor and others with good effect upon easy soils, and which 
might combine almost the property of the drill with the benefit of 
an equal consolidation of the seed-furrow ; — ^my experience of this 
implement, after five or six years^ trial, being decidedly in favour 
of its use upon easy and light soils, if accompanied with thin sow- 
ing ; but if with thick, I consider it an evil. The present experi- 
ment (see annexed Tables) was undertaken, with a view to ascer- 
tain the benefits of thin-sowing of oats in pressed drills, the seed 
being by the use of the presses all covered in, and at equal depths, 
with a uniform firmness of seed-bed. 
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In part of a field of broTvn loamy land, mostly incumbent 
on gravel, intended to be sown with potato oats, and only in 
very middling condition, I selected 12 rigs of the most equal natu- 
rally good soil, and divided it into 4 lots of 3 rigs each ; I then had 
Mr M‘Beth, a notedly correct land-measurer, who in the most care-- 
ful manner not only measured each lot, but ever;^ ri^ by itself, 
in order that greater accuracy might be obtained in distributing 
the seed, which was weighed out to each lot and rig. They 
were sown on the 27th March, the ground being very dry. Lot 
No. 1 was sown at the rate of 6 bushels. No. 2 with 6, No. 3 
with 4, and No. 4 with 3 bushels per Scotch acre. (I have chosen 
Scotch measure, as being most familiar to Scotch farmers.) 

The annexed Table shows the mode and results of this experiment 
in thick and thin sowing, giving a large balance both of straw and 
corn in favour of the thin. 


There is a very general opinion that thin-sowing is only appli- 
cable to rich land. The result of this trial is not in favour of this 


idea, as the soil experimented on was rather in poor than rich con- 
dition ; and I am inclined to think that the multiplication of plants 
in a poor soil is rather an evil than a good, because it has not 
strength to mature them. Moreover, I am disposed to think that 
oyer-seeding rich rather thaa poor land is the least of two evils ; 
this idea, however, is, I believe, so completely contrary to gene- 
ral, opinion, that it might very properly be made the subject of 
experiment. 

Although the summer of 1854, on the whole, proved dry, yet 
experience has shown us that it was singularly fine for the 
proper maturation of all the cereals. As might have been ex- 
pected in the progress of the growth of each lot, No. 1, or the 
thickest sown, took the lead, and looked best for a time, but shortly 
assumed a light green colour, while its enemy, No. 4, or the thin- 
nest sown, gradually progressed, and retained a healthy dark green 
colour, and, contrary to my expectation, ripened as soon, and when 
cut was quite as free of greens as the other, which last circumstance 
I decidedly attribute to the use of the pressor, the seed having all 
brairded at^ same time, having been sown at equal depths, and 
which certainly would not have been the case, the ground boiug 
so dry, had that implement not been used. The whole were cut 
down on the 30th August. I should have mentioned before this 
that each of the lots received 2 cwt. dissolved bones, sown into 
the pressed drills along with the seed, but I could not porcoivo the 
slightest influence of this special manure over the rest of the field 
that received none. Here would notice another benefit deriv- 
able from the presser. Special manures, now so generally given 
to cei’eal crops, are bi-ought in closer contact with the seed, and 
better covered in from the drought. 

Had I thought of It in time, this trial might have been made 
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useful in extending it to an unpressed lot, thei’eby testing the use 
of the presser on similar easy soils, as I by no means consider 
extreme thin-sowing a safe proceeding without either the use of 
the drill or presser. Another cmcumstance observed I must not 
omit to state ; the two thinnest-sown lots were first ready to stack. 
From the greater strength of the straw, they were easier win- 
nowed in the stook, and would have kept better in the stack, 
supposing each only in middling condition when carried ; and this 
certainly is a matter of some importance in a wet season — ^the 
conclusion being, that a crop, although apparently backward at 
first, may be the first ready to carry to safety. 

On the whole, therefore, this experiment indicates in a de- 
cided manner the loss both in straw and corn by over-seeding ; and 
from the close approximation in yield of lots 3 and 4 (or the thin- 
nest sown), 1 infer that 3 bushels per Scotch acre sown by drill, . or 
after presser, is about touching the lowest safe point in the thin- 
sowing of oats. 


TABLE 
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PROCEEDINGS IN THE LABORATORY. 

By Professor Anderson, M.D., Chemist to the Society. 

L ON THE OOMTOSITION OE NATURAE WATERS EMPLOYED EOR DOME3TIO PURPOSES. 

Few subjects are a source of so much perplexity to the chemist 
as the determination of the value of a water for domestic purposes, 
for simple as the problem at first sight appears, it embraces a 
great number of difiicult points in regard to which we are still 
much in the dark, although of late a good deal has been done in 
the way of placing our knowledge on a firmer basis, and clearing 
up some obscure questions. It is a familiar fact that no terrestrial 
water is pure, even rain water not being absolutely free from 
foreign matters, but containing a minute quantity of ammonia and 
organic matter. These impurities, which it acquires dui'ing its 
passage through the air, are necessarily present in excessively 
minute proportion ; but no sooner does the water x*each the eartn s 
surface, than it obtains from the soil and from the rocks through 
which it percolates a variable proportion of inorganic and organic 
substances. Both the quantity and the nature of the ingredients 
which it thus obtains are dependent on the geological nature of 
the surface on which it falls, and accordingly we find that in dif- 
ferent districts the composition of the waters of springs, wells, and 
rivers, is very different — so much so, that we may sometimes ascer- 
tain, from the examination of the waters, the passage from one 
geological formation to another with as much certainty as if we 
looked to the rocks themselves. 

Generally speaking, the constituents of a natural water consist 
chiefly of salts of lime, magnesia, potash, and soda, with carbonic 
and sulphuric acids, and chlorine, together with occasionally small 
quantities of phosphoric and other acids, in too small quantity, 
however, to have any pra<jtical importance. The quantity of these 
substances contained in water is very variable, being in some 
instances as low as 2 grains per gallon, while in others it rises as 
high as 20, 30, 40, 50, 100, and more grains. The lower the pro- 
portion of these substances the better is the water adapted for most 
purposes, but there is no upper limit beyond which it can be con- 
sidered ahsolutely unserviceable. The general composition of a 
water may be most readily explained by selecting an individual 
example ; and I give, therefore, as a fair illustration, the following 
analysis of a water from the neighbourhood of Danse. The num- 
bers, as is always the case in the analysis of waters, represent in 
grains the quantities of the different constituents in a gallon of 
water. 
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Carbonate of lime, 



12.71 

Sulphate of lime, 

* 


1.63 

Carbonate of magnesia, 



0.22 

Chloride of sodium, 



2.05 

Chloride of potassium. 



1.34 

Sulphate of potash. 



2.46 

Peroxide of iron and alumina, 



0.30 

Silica, .... 



0.55 

Organic matter, 



5.54 




28.80 

Deposit on boiling, 

• 

. 

16.60 

Remaining in solution after boiling, . 

• 

• 

10,20 


The most abundant constituent in this case is carbonate of lime, 
the presence of which, however, calls for some observation. It is 
a familiar fact that carbonate of lime is insoluble, or nearly so, in 
water, although it dissolves in a solution of carbonic acid ; and as all 
natural waters have absorbed from the air or from the soil through 
which they percolate a certain quantity of that gas, they acquire 
the property of dissolving that substance to a greater or less 
extent. In the individual example before us, the 12,71 grains of 
carbonate of lime, which are stated to exist in a gallon of the 
water, have been thus held in solution, and over and above the 
constituents mentioned in the analysis, there must have been pre- 
sent a quantity of carbonic acid sufficient for this purpose, and in a 
very elaborate analysis of a water this quantity ought to bo deter- 
mined ; but as the method of doing so is complex and troublesome, 
and its proportion is practically unimportant, it is always 
omitted except in the case of mineral waters. The carbonic acid 
which thus acts on the solution of carbonate of lime is retained by 
a very feeble affinity, and it suffices to boil the water for some time 
to have it completely expelled, and by consequence to cause the 
precipitation of the carbonate of lime which it held in solution* 
Along with it are precipitated all the carbonate of magnesia which 
may be present, and small quantities of iron and organic matter* 
In the case under consideration the total quantity of these sub- 
stances deposited by boiling amounted to 16.60 grains per gallon. 
The deposit so formed adheres to the interior of the vessd, and 
hence waters which contain much lime in the form of carbonate 
have a great practical disadvantage when they are to be employed 
in steam-boilers, because a crust, often of considerable thickness is 
soon formed in the bottom of the boiler, which acts prejudicially 
both by preventing the heat reaching the water, and by causing 
the bottom of the boiler to be rapidly burned. The quantity of 
this deposit is therefore a matter of much importance in estimating 
the value of a water, and the smaller it is the better (cmUriB 
paribus) will that water be. ^ 

. generally, whether carbonate or sulphate, are 

injurious to the water in another way, for they confer upon it that 
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quality which we call hardness, A hard water, then, may be de- 
fined as a water containing a large quantity of lime salts, and the 
mode in which they act in deteriorating its quality is extremely 
simple, and may be best rendered intelligible by reference to a 
very familiar fact. Every one who has had occasion to use a very 
hard water must have observed that it is difficult to make it form 
a lather with soap, but that in place of it white flocks are pro- 
duced, which float in the form of a sort of fur on the surface. These 
flocks are formed by the soap and the lime salts mutually decom- 
posing one another. Soap is a compound of soda with certain 
fatty acids, of which margaric acid is the most abundant, and, on 
coming in contact with a salt of lime — the sulphate, for example — the 
sulphuric acid combines with the soda, forming sulphate of soda, 
while the margaric acid unites with the lime, forming an insoluble 
compound. As this insoluble substance has no detergent pro- 
perties, soap must be added to the water as long as it precipitates 
with the lime salts, and it is only after that has taken place that a 
further addition enables us to wash with it. There is thus a waste 
of soap, which, independent of the inconvenience attending the use 
of such water, is a source of very considerable annual loss ; and 
though it is impossible to ascertain what proportion it bears to the 
total quantity of soap consumed, it is probably far from inconsi- 
derable. Alkaline and magnesian salts have also their disad- 
vantages, though, as their quantity is smaller, they are of less 
importance. 

These facts lead to the manifest conclusion tliat the smaller the 
quantity of carbonate and other salts of lime it contains, the greater 
is the* applicability of a water to domestic purposes. In other 
words, the purer a water the better it must be. But this conclu- 
sion, though strictly true in the abstract, is limited in practice by 
the particular iiatiu’e of the action of water upon the cisterns used 
to contain it. The material most commonly employed for this 
purpose is lead, and in point of practical convenience and facility 
of working It surpasses every other metal, but it possesses the very 
remarkable peculiarity of being acted on by pure water. If a 
piece of lead be put into pure distilled water, only a few minutes 
elapse before wo see a whitish film appear upon its surface, and 
bright white crystalline scales make their appearance floating 
through it, and gi’adually depositing in a film, which in the course 
of four-and-twenty hours completely covers the bottom of the 
vessel. If the clear fluid be drawn off, it is found to contain lead 
in solution in very appreciable quantity. What is thus seen in 
distilled water is also observed in terrestrial waters of the purer 
sorts, but in this instance wo have a material difference, according 
to the nature of the salts in solution. In , some cases the deposit is 
little less abundant than it would be with distilled water, and part 
of the lead exists in solution, and in others the whole is deposited 
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in the form of a white powder, and the clear fluid contains no 
lead. The injurious effects of lead upon the system, and serious 
consequences which have frequently resulted from the use of 
waters containing a comparatively small quantity of that metal, 
are sufficiently well known, and the result has been that great 
fear exists on the part of the public lest the water they employ 
should contain it. A distinct statement of the conditions under 
which it is found may therefore be of some use in placing the 
matter in its true light. It is unnecessary to observe, that when 
the water contains abundance of salts, it is invariably without 
action upon lead. Although the smallest quantity in which they 
must be present in order to produce their protective effect is not 
accurately known, and indeed varies with the proportion in which 
the salts exist in it, this much, however, may be said, that the 
absence of organic matter is important, as the decompositions 
which it is liable to undergo have a very marked effect in promot- 
ing the action upon lead. In general, 5 or 6 grains of solid 
matters per gallon are sufficient to render a water incapable of 
acting on lead to any material extent. When we descend below 
this, and particularly when we come to the very pure waters 
which flow from mountain springs in granitic districts, we find 
that the action upon a piece of lead in a glass vessel is very 
powerful, the metal being quickly corroded, and a deposit formed. 
Such water we should at first sight be inclined to condemn as 
totally inapplicable to domestic purposes, and under particular 
circumstances it undoubtedly is so ; but an extensive series of 
experiments made on waters from all parts of Scotland and Eng- 
land has convinced me that, without injurious consequences, they 
may be safely employed. 

In illustration of this point, it is necessary for mo to point out 
that the experiment usually made for estimating the action of a 
water on lead, by introducing a few square inches of the metal 
in thin sheet into 3 or 4 ounces of water, often leads to 
results very different from those observed in practice. Of this no 
more striking instance exists than that presented by the water of 
Loch Ness. When experimented on in the manner just mentioned, 
nothing can^ be more striking than the I’apxdity of its action on 
lead. Within ten minutes after the introduction of the motal, 
white scales are seen floating through it, and in twenty-four hours 
the bottom of the glass is completely covered. Judging from this 
experiment, it would be pronounced in the highest degree unsafe 
to convey the water of Loch Ness through leaden pipes, or to 
preserve it in cisterns of that metal. Yet the town of Inverness 
has for the last twenty years been supplied in this way, with- 
out the slightest bad effect, and no lead colic, nor any of the other 
symptoms produced by the passage of that metal into the system, 
have ever been observed. The absence of these symptoms be- 
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comes at once intelligible when it is stated that the water drawn 
from the lead cisterns, in which it has remained for several days, 
is found to contain no lead, nor are the cisterns in the least degree 
coiToded. In short, the experiment on the small scale gives no 
indications of what is to be obtained in practice, the conditions in 
the two cases being materially different. It is not that the water 
after it has been carried to Inverness has lost the power of acting 
upon lead, for the water drawn from the taps in the town acts 
with as much energy as ever on a slip of lead ; it is really depen- 
dent upon the difference in the conditions under which the experi- 
ments are made. Nor is that of Loch Ness an isolated case. The 
towns of Whitehaven, Sheffield, Heywood, Chorley, and Bolton, 
are all supplied with water which acts powerfully upon lead when 
the experiment is made in tlie manner already indicated ; but no 
bad effects have been observed, and symptoms of lead poisoning 
are as rare in these towns as in those supplied with the hardest 
water. It is impossible to explain the cause of the very different 
results obtained in practice and by experiment upon the small 
scale ; but I have ascertained that when the lead has acquired a 
dull coating by exposure to the air, or still better, to hard water, 
it ceases to be acted upon on the small scale, and that, even in 
pure waters which act on lead with great rapidity at first, a per- 
manent coating is formed on the surface of the metal after a time, 
and then all action ceases. 

Many other remarkable facts in relation to the action of waters 
on lead have been observed, to enter upon the discussion of which 
would lead me into great details. Enough has been said, however, 
to show that no case has occurred in which the wholesale poison- 
ing of the inhabitants of a town has occurred, even although they 
have been supplied with waters which act powerfully on lead. 
But it is very different on the small scale, for numerous instances 
are on record where the inhabitants of country houses have suffered 
from violent symptoms, which have been distinctly traced to the 
prosonco of load in the water. On what this difforenco depends I 
am not prepared to give an opinion, no case of this description 
having fallen under my own notice ; and in those which have been 
published, the analysis of the water having generally been confined 
to the detection of the lead, we have no moans of ascertaining 
whether there was any peculiarity in its composition. I am 
inclined, however, to attribute it to the presence of organic matter ; 
and I am strongly of opinion that waters containing it in large 
quantity should be carefully avoided. It is worthy of remai^, 
also, that a very small quantity of lead will produce a considerable 
effect if the water containing it be used tor some time ; but the 
quantity has a decided limit ; and it appears that when it does not 
exceed one-tenth of a grain per gallon, the water may be employed 
without bad consequences. The water used in the town of Aber- 
deen contains very nearly that quantity. 
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While I am of opinion, from the facts I have observed, that the 
risk of lead entering into the water of large towns has been much 
exaggerated, I conceive that it would be hazardous to introduce 
into a country town water which showed any disposition to act 
upon lead ; for though it might not be attended with any evil 
consequences, still there is not the same certainty of perfect 
uniformity in its composition of the water at different towns exist- 
ing in the large sources from which large towns are supplied ; and 
from its lying for a longer time in the cisterns the risk of con- 
tamination is much increased. 

Of course, when a water acts on lead, recourse can always be 
had to pipes and cisterns of other materials, among which gal- 
vanised iron is probably the best ; but with all those substances 
practical disadvantages are connected, and it is preferable to obtain 
a water which can be safely preserved in lead. 

In the preceding observations I have confined myself to the 
points affecting the domestic uses of water. The agricultural uses 
for irrigating, &c., are also important, but into this point I cannot 
at present enter, but shall probably do so at a future period. 


II. ON THE COMPOSITION OP HEMP-SEED. 

In addition to the staple articles employed for feeding cattle, 
we occasionally met with others which are used by individuals, 
either from some facilities which they possess for obtaining them, or 
for the purpose of ascertaining by experiment whether they deserve 
to be introduced into common use. In the course of my connec- 
tion with the Highland Society, I have had occasion to analyse 
many such substances, some of which have proved of value, while 
others, as might be anticipated, have not fulfilled the expectations 
which had been formed regarding them. To the former category 
hemp-seed belongs. I have been unable to obtain any information 
as to the extent to which it has been employed for feeding pur- 
poses ; but I apprehend that, in this country at least, its uso lias 
been extremely limited. Mr Telfer of Cunning Park has used it 
experimentally, and having consulted me as to its feeding value, 
I was unable to find any analysis, except an old one by Bucholz, 
on which much reliance cannot be placed, as it was -made at a 
time when the methods of conducting such analyses were extremely 
imperfect. He found it to contain — 


Oil, 


. 


19.1 

Husk, 




38.3 

Woody fibre and starch, . 




S.0 

Mucilage, 




9.0 

Sugar, 




1.6 

Albuminous matters. 




24.7 

Fatty matters, . 



• 

1.6 

99 8 
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In this analysis, obviously made according to old, and imperfect 
methods, it is prooable that the only constituent in the determina- 
tion of which any confidence is to bo placed is the oil, and even 
that differs very greatly from the quantity found in my analysis. 
The sample 1 analysed was part of that used by Mr Telfer. It 
gave — 


Water, 




6.47 

on, 


, 


31.34 

Albumiaous matterB, 


, 


22.60 

AbIi, 




6.37 

Fibre, mucilage, &o., 


. 


32.72 


100.00 

Nitrogen, ...... 3.56 

The. ash contained — 

Phosphates, ...... 2.47 

Phosphoric acid comhiued with alkalies, . . . , 0.76 

Comparing this with Bucholz’s analysis, we find that the quan- 
tity of oil exceeds by more than a half that which he found, and 
the only individual constituent which approaches his determina- 
tion is that of the albuminous compounds — an approximation from 
which, however, no conclusions ought to be drawn, as it can only 
be fortuitous, in so far as chemists at that time had no accurate 
method of determining their proportion. 

As far as the nutritive value of the hemp-seed is concerned, it 
may be most correctly deduced by a comparison of this analysis 
with that of linseed, which must always form the standard of com- 
parison for all the oily seeds. To facilitate this comparison, I 
give here an analysis of linseed, and also one of linseed-cake — 



Linseed. 

OOcake. 

Water, 

7.50 

12.44 

Oil, . 

34.00 

12.79 

Albuminous matters, . 

24.44 

27.70 

Ash, 

3.33 

6.12 

Fibre, mucilage, &c., . 

30.73 

40.95 


^ 100.00 

100.00 

Nitrogen, 

. . 3.86 

4.33 

ash contained — 

PhoHubateB, 

. . 2.03 

2.73 

Phosphoric acid combined with tho alkalioB, 0.12 

0.BB 


It is obvious from these results that no very material difference 
exists between linseed and hemp-seed. The latter, no doubt, is 
somewhat inferior, but a very small diffci^onco in price would 
suffice to cover that of value. As compared with oilcake, however, 
the choice must manifestly depend upon wlietheiva food rich in oil 
or in albuminous matters be required. If the former, then hemp- 
seed is to be preferred. I shall not venture to discuss the question 
as to whether oil or albuminous matter is the more important 
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nutritive constituent of a food — a question which can be decided 
only by experiments on cattle ; but it is clear that wherever 
linseed Is preferred^ hemp-seed may be used with equal success. 
It might, therefore, be used with advantage in feeding calves — a 
purpose to which a considerable quantity of linseed is at present 
applied in some parts of the country ; and its price being mode- 
rate, it deserves the attention of farmers. Mr Telfer speaks very 
favourably of the results obtained in his hands, and the analysis 
leads to similar conclusions. 

m. OBSISBVATIOWS ON PEAT-ASH, AND THE CONNECTION BETWEEN THE COMPOSITION 
or THE ASH AND THE INFEBTUITT OP SOME PEAT SOILS. 

The employment of peat-ash as a manure has long been familiar 
to practical men ; and in Holland, where it has been most exten- 
sively used, the results obtained are said to be excellent, and the 
quantity annually consumed is very considerable. Attempts have 
at different times been made to introduce the Dutch peat-ash into 
this country, but without success; and I believe that in most 
instances where it vras employed no effects were obtained, and in 
a few cases only could it be said to have produced any decided 
improvement in the crop. Some difficulty exists in explaining 
the difference in the results obtained in the two countries, hut it 
appears to be mainly due to two circumstances. Of these the first, 
and probably the most important, is the different nature of the 
soils to which it has been applied. In the majority of instances 
it would appear that the good effects produced by peat-ashes have 
been most marked on heavy clay soils, and there is little doubt 
that it has been due much less to the ashes supplying to it those sub- 
stances required for the food of the plants growing upon it, than to 
the mechanical action produced by it, when added in considerable 
quantity, in reducing the excessive tenacity of such soils. Indeed, 
we have only to examine the published analyses to see that the 
effect produced must be explained in this or some similar manner, 
because the quantity of the important nutritive constituents of 
plants present in it is generally very small, and quite insufficient 
to influence to any extent the growth of the crop. Taking phos- 
phoric acid as an illustration, it appeal's that the largest quantity 
found by Sprengel in Dutch turf ash was 2 per cent, and in an excel- 
lent peat examined by myself, the carefully-prepared ash contained 
only 1,6 per cent,* so that we may reasonably assume 1.5 per 
cent as a high average for that element. But 1 ton of peat-ash 
would be considered a fair, and 2 tons per acre a veiy largo appli- 
cation ; and when we calculate the quantity of phosphoric acid, 
and find that it amounts to no more than 33 lb. in a ton, it becomes 
at once obvious that the quantity, even in the largest application, 
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is quite inconsiderable, when compared with that in the soil itself, 
which may be taken in round numbers at 1 ton per acre. The same 
observations apply with equal force to all the other constituents, 
with the exception, indeed, of sulphate of lime (gypsumj, which 
frequently forms a considerable proportion of its weight, in some 
instances as xnuch as 12 or 14 per cent, but it is a comparatively 
unimportant constituent of a manure for general crops. It is use- 
ful, however, as a manure for clover, and it is only on that crop 
that peat-ashes, in this country at least, have been found to pro- 
duce any effect. 

The other reason for the failure, so often experienced in this 
country, is the extremely variable nature of the ashes imported. 
Sprengel long since showed that the quality of the ashes used in 
BLolland was very variable ; and the subjoined analysis, which was 
made with great care, and on a sample stated to be of high quality, 
and for which, I believe, a considerable price was asked, will show 
that in some instances phosphoric acid is almost entirely absent — 


Peroxide of iron, 






5.33 

Alumina, 






2.98 

Lime, 






11.75 

Magnesia, 






4.67 

Potash, . 






1.49 

Soda, 






1.17 

Chloride of sodium, 






l.SO 

Phosphoric acid, 






traces 

Sulphuric acid, . 






9.77 

Carbonic acid^ 






2.68 

Sand, 






25.36 

Silica, 






9.86 

Charcoal, 






6.17 

Water, 






17.37 

100.00 


It cannot be doubted that peat-ash of this composition are not 
likely to be of much value for general manurial purposes. The 
quantity of sulphuric acid and lime present may make it useful 
where clover is to bo grown, but the same purpose would bo better 
and more cheaply effected by a comparatively small dressing of 
gypsum. The whole system of agriculture employed in this coun- 
try appears to me to bo quite incompatible with the employ- 
ment of such substances as peat-ash as a manure, for where high 
farming is practised, it is clear that the aim of the farmer must be 
to obtain a large supply of such substances as the plant receives in 
smallest quantity from ordinary soils. Gypsum (sulphate of lime) 
is no doubt far from being abundant in our ordinary soils, but if 
we direct attention to the constituents of that substance, we see 
that one of these, lime, is invariably present in the soil, and that 
too in considerable quantity, and it is only for the sulphuric acid 
that we employ gypsum. Now when wo consider that two of the 
most commonly employed special manures — ^namely, sulphate of 
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ammonia and dissolved bones — contain that acid in very large quan- 
tity, we shall readily understand that when they are used, the supply 
of sulphuric acid contained in the soil must be perfectly sufficient for 
all the requirements of the plant, and the failure of that manure in 
this country is readily intelligible. 1 have entered into these details 
because attempts have at diferent times been made to bring peat- 
ashes under the notice of farmers in this country, and the effects 
obtained in Holland and elsewhere have been insisted upon as an 
inducement to use them. It is obvious from the observations now 
made, that there is little prospect of success where the land is in a 
high state of cultivation, as it is in this country, and it seems pro- 
bable that, just in proportion as the use of portable manures extends 
in Holland, peat-ash will prove less serviceable in that country. 

But in addition to those cases in which the ash of peat is of 
little manurial value, there are cases in which the infertility of peat 
soil is clearly traceable to the composition of its ash. A remark- 
able instance of this came under my notice lately. A peat soil at 
Achanrigh had been reclaimed, but particular portions of the field 
proved completely bare, and nothing showed any tendency to 
grow upon them. The peat at these places was buraed, and the 
ash ploughed in, and the result was, that some improvement took 
place, although, these portions of the field were still very bad. A 
portion of the charred peat was sent to me for analysis, and the 
result gave — 


Potash, , 



. 0.74 

Soda, 



• 0.90 

Magnesia, .... 



0.40 

Lime, .... 



1.18 

Protoxide and Peroxide of iron. 



30.72 

Sulphuric acid, . 



. 5.52 

Sand/ .... 



42.74 

Charcoal, 



17.68 




100.00 


In this case the composition of the ash is manifestly entirely dif- 
ferent from that usually met with, and of which the previous ana- 
lysis may be taken as a tolerably fair illustration. It will bo un- 
derstood, of course, that the charcoal is due to imperfect combus- 
tion, and the large quantity of sand to the fact that the peat had 
become mixed with some of the subsoil. The most remarkable 
feature in its composition is the small quantity of lime and the 
great abundance of oxides of iron, which form nearly one- third of 
the \yhole mass of the ash as analysed. A considerable quantity 
of this ash is in the state of protoxide, and its presence along with 
a .considerable quantity of sulphuric acid is a sufficient indication 
that the peat in its natural condition must have contained a large 
quantity of sulphuret of iron. This sulphuret, during the burning 
of the peat, has been oxidised, a part of its sulphur driven off, arid 
the rest converted into sulphuric acid, the iron having been at the 
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same time converted partly Into protoxide and partly into peroxide, 
thequantity of airnothavingbeensuflSiciently large to bring it entirely 
into the latter condition. Now these facts are sufficient to account 
in the most satisfactory manner for the infertility of this peat, for 
nothing is more thoroughly established than that sulphuret and pro- 
toxide of iron are highly injurious to vegetation, 4nd act, in fact, 
as a positive poison to plants. I am not aware that sulphuret of 
iron and protoxide of iron have before been found in such abun- 
dance in peat, but they are certainly far from being unusual con- 
stituents in smaller quantity ; and abundant evidence of this fact is 
afforded by the water which flows from a peat bog, which gene- 
rally has a dark brown colour, and often deposits an ochrey sub- 
stance in considerable quantity. This substance, as 1 have ascer- 
tained on several different occasions, is the salt called the apocrenate 
of the peroxide of iron, and is an indication of the iron .having ori- 
ginally existed in a state of protoxide. The apocrenate of the pro- 
toxide of iron being soluble, is readily washed out of the peat, and 
by exposure to the air is converted into the insoluble salt of the 
peroxide. The deposition of this substance must therefore be 
always taken as an indication that protoxide of iron exists in a 
peat or in a soil, and consequently as a proof that it contains a 
substance prejudicial to vegetation. Of course, it is not to be ima- 
gined that, for this reason, the peat or other soil in which it occurs 
is to be condemned, for the quantity of pi^otoxide of iron may bo 
very small, and too inconsiderable to produce a material effect ; but 
it ought to be taken as a hint to employ those means by which 
such injurious substances can be got rid of, a subject in regard to 
which I shall have a few words to say. Still less is it to be sup- 
posed that the infertility of a peat soil is always to be attributed 
to this cause. On the contrary, we know that in many instances 
it is the superabundance of vegetable matter in a state in which it 
is little inclined to undergo further decomposition, and yield the 
ammonia and carbonip acid required for the nutriment of the plants 
which are to grow upon it, which is the true cause of its supporting 
vegetable life so imperfectly. But it is far from improbable that the 
presence of salts of protoxide of iron in peat may be a more common 
cause of infertility of such soils than has been commonly supposed, 
and it is very certain that the decompositions which arc always 
proceeding in a peat soil are such as to bring the iron contained in it 
into the state of protoxide or of sulphuret. The vegetable matter 
existing in a soil is constantly undergoing a process of oxidation, 
during which carbonicacid is produced and escapes, while the residual 
portion of the organic matter passes into the state of one or other of 
those substances which have been grouped together under the some- 
what vague name of humus. Now, in the event of the access of air 
to the pores of the peat being sufficiently free, its oxygen is directly 
absorbed ; but if it is excluded, either through the pores having been 
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saturated by water or from any other cause, the vegetable matter 
takes oxygen from any substance existing in the peat, and.capable of 
readily parting with it. No substance does so more readily than per- 
oxide of iron, and under these circumstances it is rapidly reduced to 
the state of protoxide. If sulphuric acid be also present, and the cir- 
cumstances be favourable, the decomposition goes further, and it 
as well as the oxides of iron give up the whole of their oxygen to 
the vegetable matter, and the sulphur and iron, uniting, form the 
sulphuret of iron — of all others the compound from which the most 
injurious eflPects are to be expected. 

The conditions under which the iron is reduced, and the sul- 
phiiret formed, have been very clearly made out, and they afford 
us satisfactory indications of the mode in which it is to be got rid 
of. The most obvious mode of effecting this is by burning, which 
immediately converts iron into peroxide, and sulphur into sulphuric 
acid ; and no method is more effectual when it can be employed ; 
but the cases in which it can be made use of with complete success 
are comparatively rare. In the case already referred to this is 
strikingly illustrated, for the iron, which must originally have been 
in the state of sulphuret, is only partially converted into peroxide; 
a part remaining is protoxide, and hence we have the explanation 
of the partial success which had attended the process. More 
effectual in practice, though more slow in its operation, is the 
adoption of some method of more freely admitting the air into the 
pores of the soil ; and hence we find that when such peat soils are 
drained, the removal of the water lays open the pores, and oxida- 
tion of the iron takes place with rapidity. The addition of lime 
further hastens this effect, because it liberates the protoxide of iron 
from any combination in which it may exist — a very important 
matter, as we. know that, so long as it is combined with any other 
substance, it resists oxidation. Unless these conditions are attended 
to, the improvement of peat land cannot be successfully carried 
out, but the extent to which they arc necessary differs greatly in 
different localities. Thus, for instance, the peat from Heufrew- 
shire, of which an analysis appears in the fourth volume of the 
Transactions^ yields excellent crops of potatoes with very little 
preparation, and in it the proportion of iron is comparatively small. 
I may add here another analysis of a peat-ash from Dalmahoy, in 
which that metal is also small, but containing so large a proportion 
of silica that it does not differ materially in composition from a 
fertile soil — 

Silica, . 

Peroxide of iron. 

Alumina, 

Lime, 

Potash, 

Chloride of sodium, 

Phosphoric acid,. 

Sulphuric acid. 


12.04 
1.80 
1.31 
0.46 
0.13 
traces 
2 . 


2)0.92 
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The cause of its similarity to a common soil was at once ren- 
dered obvjious by an examination of the air-dried peat, which 
gave — 

Water, , . 15.22 

Vegetable matter, . . . . ' . 49.44 

Ash, 35.34 

100.00 

It is obvious that only a small part of this ash could have 
belonged to the organic matter, and that by far the larger propor- 
tion must have been earthy matter mixed with it. We find, 
indeed, as might be expected, that in deposits of peat the earthy 
matter is frequently very abundant, and even in deep peat-bogs 
individual strata contain large quantities of earthy matter ; and this 
no doubt is one of the reasons why commercial peat-ash is so 
extremely variable in its quality. 
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REPORT OF IMPROVEMENT OP WASTE LAND. 

By Mr Alexa^nder Reid^ Ovortown of Fetternear^ Aberdeenshiro. 

[Premium^The Modimn Gold Medal.] 

In the year 1849, the reporter, who had for a considerable 
number of years been tenant of the farm of Overtown of Fetter- 
near, the property of Colonel Leslie, KH., took, in addition 
thereto, a tract of waste land on the same property, called 
Kethney Brae, containing 52 acres 1 rood 25 poles. This tract 
had been under wood upwards of seventy years prior to 1848, 
when it was cut down and cleared oflF. In this state the land could 
not have been worth more than two shillings per acre. It was 
thickly studded with tree roots, which increased not a little the 
expense of the improvements. It lies at a height of 480 feet above 
the level of the sea, and has, for the most part, a southerly expo- 
sure, with a declivity varying from 1 in 25 in the lower grounds, 
to 1 in 14 in the higher grounds. The soil in the lower portions 
is in general a rieh yellow clay, with patches of bog and moss ; 
and, on the higher grounds, a sharp brown soil, lying on a subsoil 
of hard stony clay. The whole is well sheltered, being sui*- 
rounded by wood of considerable age on all sides except the 
south. From this account of the nature of the land, it will be seen 
that the only practicable mode of improving it was by trenching 
and draining. This the reporter effected by contract, at the cost 
appearing in the tabular statement subjoined. 

The operations were commenced about the beginning of January 
1850, and finished in December 1853. ' 

The trenching upon the first three fields (the higher grounds) 
was 14 inches deep, “bank measure;” and upon the other four 
fields it was 12 inches, with a close picking of 6 inches deep below. 
The reporter is now of opinion that the latter mode is preferable, 
as the old surface is in this case laid not more than 12 inches deep, 
very convenient for the roots of the crops to extract nourishment 
from it, and for being afterwards turned up by the plough ; and, 
further, as the loosening of the subsoil by picking allows the water 
to sink more freely into the drains. 

The furrow-drains were all laid off at 30 foot apart, and were 
cut in all cases 4 feet deep, and 9 inches wide at bottom, and were 
filled continuously from the upper end with three rows of wedge- 
shaped stones 8 inches high, their- tapering ends placed downwards, 
and covered with 4 inches of broken stones, small enough to pass 
through a 3-inch ring-making a depth of 12 inches in all. 

The main drains were cut 2 feet wide at bottom, and generally 
4 or 4i feet deep, with eyes 7 inches wide by 9 inches high in the 
clear, and covered with stones split for the purpose, and blinded 
with 3-inch broken stones — making 16 inches deep in all. The 
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stones, which were principally granite, were had without cartage 
in sufficient quantity in the trenched land. 

The division-fences consisted of double stone dykes 4^ feet high, 
3 feet wide at the base, and 16 inches at the top, with projecting 
copings. The tabular statement shows only the bare expense of 
building, the cartage of the materials being included in the item 
clearing of trenched land,’’ the stones being laid along the lines 
of the fences at the time. 

The ring-fences, which are for the most part sunk dykes, with 
water-runs at the bottom, were executed at the proprietor's 
expense, in teJrms of the reporter's bargain with him, that he (the 
proprietor) should erect the ring-fences, while the tenant laid in 
the stones. This accounts for ihe smallness of the sum for fences 
in the tabular statement. The expense of the ring-fences is said 
to have been from £120 to £130, including a road along the west 
side of the land for accommodation to the surrounding woods, as 
well as to the different fields lying along its side. Another road 
has also been made at the reporter’s expense, leading from the road 
last named to the Fort-Elphinstone road, and accommodating all 
the fields. At Port-Elphinstone all kinds of farm produce meet 
with a ready market, and manures of all kinds are got. 

The whole of the improvements were executed according to spe- 
cifications approved of by the proprietor. 



No. L 
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Fields I, 3 were drained onlj so far as found necessary. 




No. n.— T abular Statement oE Expenditure and Ebturn on the different Fields per Acre. 
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FIELD No. TIL 
Crop 1855* 
Oats. 

'feO 

::::::: : 





* Crop on Field No. I. sold on the ground by public roup. 






FIELD No. TI. 
Crop 1855. 
Oats. 

<^o 

•SCO 

; : 


: : 







FIELD No. V. 
Crop 1853. 
Oats. 

£ 8. d. 
16 17 7 

0 7 6 

10 0 

0 10 

0 12 0 

0 4 0 

0 10 0 

0 2 0 

o 

.-i 

S “ 

OT 

•SO • 

• : 


2 at 10s. 

at 17s. 





FIELD No. IT. 
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'No. II.— Tabular Statement— 



* One-liaH eaten ofif by sheep at £ 2 , 10a. per acre, the other half worth £4, lOa. 
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From the preceding tables it appears that the sum o£ ^736, 
11s. 8d. has been expended on the improvement of 52 acres 1 rood 
25 poles of waste land. To this is to be added the expense of 
making a road, referred to In the report, amounting to 6&12, 6s. 7d, 
The value of the ring-fences has not been taken into account, but 
one-half of the amount (about *£60) is fairly chargeable to account 
of improvements. The whole sum expended, therefore, is about 
^808, 17s. 3d. Of this, the sum of <£*354, 10s. 6d. has already 
been recovered, within five years after the commencement of ope- 
rations, and after crops, varying from five to one, and averaging 
three, have been taken on the different fields. No notice has been 
taken of interest on the outlay. Taking all into account, it will 
be seen that the land has already yielded an ample remuneration ; 
and, as it is in good condition, an equal return at least may be 
expected in future. 


CONCLUDING EBMAEKS. 

1. It will be observed that the first crop of oats on field No. 1 
has been valued at the small sum of £2^ 2s. 6d. per acre. The 
crop of that year (1850) was in general deficient; but the 
deficiency in this case is chiefly accounted for by the circumstance 
that, from want of time, the ground was only grulhered after the 
improvements, not regularly ploughed — an error which the reporter 
took good care afterwards to avoid. 

2. The mode of cropping adopted was to take two crops of oats 
in succession immediately after the improvements. In one case, 
however, it was necessary to take three crops of oats, in order to 
have the land in something like regular rotation. The reporter is 
decidedly of opinion, both from experience and from observation 
in the surrounding country, that this is the best mode of cropping 
new land, as it makes the soil to be properly pulverised, and the 
old surface rotten, before a turnip crop is taken, care being had at 
the same time to apply appropriate manures to the land. Wherc- 
over attempts have been made to take a turnip crop as the first, 
it has been found to be unprofitable, and of no permanent value to 
the land. 

3. The reporter, who was a contractor for many years previous 
to his commencing farming on his own account, and had experience 
of different modes of reclaiming waste land, gives it as his opinion 
that the best mode is by trenching and draining. This mode 
brings the land at once into a fit state for cultivation, while any 
other mode requires several years to effect this, and makes minor 
improvements constantly necessary. 

4. While the trenching operations reported here were going on, 
the reporter had occasion to observe that the best mode of extract*** 
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ing tree roots was by making use of cominon levers and pickaxes. 
Attempts wore made by means of machines, but the former method 
was cheaper, more convenient, (Mid oMBuded with less to 

the workmen, 

6. The reporter finds that a cross-drain along the top of each 
field, in connection with the furrow-drains, is of great use in inter- 
cepting the water from the higher grounds. He even, after the 
draining operations were finished, found the same necessary in the 
middle of two of the fields, where water was observed oozing out 
in consequence of a sudden fall of the level of the ground. 

6. The reporter adopted the mode of filling the drains with 
stones, as the cheapest and most convenient It has answered his 
purpose, the ground being now perfectly dry. He considers it 
unnecessarily expensive to use pipes when suitable stones can be 
had on the ground. 


REPORT ON RECLAIMING AND MANURING PEAT-MOSa 
By Mb James Cowce, Mains of Hanlkerton, Kincardineshire. 

[Promium^Gold Medal.] 

The most economical and efficient manner of improving peat 
moss is one of the most difficult, as well as expensive, operations 
which an agriculturist can undertake. In the case of moor or 
rough ground of any sort worth improving, he is at most annoyed 
with surface or set-fast stones, and may have to smooth down 
uneven surfaces; but there is firm footing for men and horses, 
and every drain tells and does its duty permanently ; and then, 
if the plough cannot go, the spade can complete the tilHnjj pro- 
cess, and after that the land is as manageable as any hitherto 
cultivated. In short, the trouble and cost can be counted as near 
as may^ be from the first. But with much of the sort of moss 
which is really an object to improve, the case is very different. 
It may be so wet and spongy that horses, and hardly men, can go 
• upon it to cany on the first preliminary work of draining ; and 
either the moss may be too deep for effective drainage, or there 
may not be sufficient fall for the depth of drains required. Those 
and other impediments are best known to those who have had such 
work in hand ; and, after they have been so far overcome, the 
sequel will reveal, year by year, that here and there a drain which 
had been carefully put in has given way, and this in many places, 
and the moss over and about them has got as wet as ever. Nay, 
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it not unfrequently happens that a thorough re-drainago has be- 
come necessary over most of the field. These and other difficulties 
not enumerated, which we are certain more or less to have to en- 
counter in moss reclaiming, where the natural state of it presents 
the usual uninviting appearances, are enough to scare us from 
attempting the work, were we not to start with a predetermination 
to conquer all difficulties which may present themselves. 

It falls to be added, however, in relating this unfavourable con- 
trast at the outset, that, in estimating the comparative facility of 
improving moor by moss ground, the encouragement and con- 
solation in regard to the latter lie in this, that, while moor ground 
loses its early flush of productive powers, moss, if dry, adds year 
by year to its fertilising properties, until it settles down to good, 
sound arable land. 

There are three kinds of moss which are ordinarily to be met 
within districts abounding with peat — ^viz. the common black peat- 
moss, which is out and dried for fuel, its distinguishing quality 
being known among other tests by its red ashes. The second is 
what is termed flow moss, which carries generally a short stunted 
plant, intermixed occasionally with short heather, and has a thick 
rough vegetable skin, and, for a short way underneath, is of a 
brownish colour, and is wet, and generally deep in the moss. 
The third is what may be called meadow moss, which is a mixture 
of alluvial deposit and moss, producing a short natural grass, which 
is cut, winnowed, and secured for winter provender. It is princi- 
pally in regard to the second of these soils which it has been the 
object of the Keporter to inquire into, although he has included the 
third likewise in his experiments. 

Flow moss, lying in its natural state, may be considered the most 
worthless possible, yielding neither fuel for burning, nor food for 
sheep ; while it presents many of the most perplexing obstacles to 
improvement with which we have to contend. When the Eeporter 
undertook to reclaim an allotment of about eight or nine acres of 
this moss, he was not aware of many of those difficulties, but hav- 
ing begun the work, he was impelled to finish it, and for certain 
reasons ho docs not now regret ho has done so* 

Having made those introductory remarks, which may not be 
considered out of place, the Reporter will now proceed to describe 
the method adopted by him in reclaiming this moss. It lies in the 
parish of Kirkcowan and county of Wigtown, and is about 600 feet 
above the level of the sea, and being surrounded mostly with hills, 
and unreclaimed morasses, and moors, the climate is rather late, 
and hoar-frosts are prevalent Previous to 1861j the summer of 
which year the improvement of it be^an, it was of such a wet 
and sterile nature as to render it upnt for sheep pasture, and 
not a peat had ever been cast upon it, so that it may be said to 
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have been wholly useless and unprofitable. It was sounded at 
various places to ^.scertain its depth for draining, and was found 
to be from 7' to 10 feeib, which rendered the subsoil beyond reach. 
It was therefore resolved to put in turf drains in the wedge style, 
with an occasional intermediate drain filled with pipes placed on a 
wooden sole- This was adopted to increase the chances of eflScient 
drainage, by one method or the other, or both. The tough sur- 
face suited well for forming the wedges ; and, being cut to a suit- 
able size, when jammed and trodden in, an open space of about 
9 inches high was left for the water to run in. The drains were 
placed 18 feet apart, but it was not at first decided to what depth 
they should be cut. They were first tried at 4 feet, and allowed 
to stand over for a week or two; but, as almost none of them showed 
any water in the bottom, and the ground continuing as wet as ever, 
another foot, and in some instances one and a half more, were taken 
out, which at once produced a remarkable result. From being dry 
in the bottom before, most of the drains at the second cutting be- 
came immediately flooded with water, so much so, that in some of 
them the men could not work for a few days until the water ran 
off. In one or two drains 5 feet deep the I'un was so great that 
in twenty-four hours’ time the ground in the neighbourhood of them 
sunk down 1 foot, and this not from having been simply what is 
called a swell, arising from a confined or circumscribed spring, but 
the case of an ordinary superabundance of moisture without an 
outlet, a circumstance which may be seen in certain mosses any 
day. These drains, in cutting and forming the wedge, including 
the putting of it in, which was done by separate workmen by days’ 
wages, cost about 2s. 3d. the imperial chain. The surface, to the 
depth of about an inch or a little more, was pared off at an 
expense of £1 per imperial acre; and the parings were in- 
tended to be burned, and spread on the surface,' but the weather 
was not favourable to this process ; and besides, the parings being 
composed of almost pure vegetable matter, there was little or no 
ash left for top-dressing. The ground was now, about the month 
of August, ready for the plough, and a sorry ploughing it made. 
Notwithstanding its apparent dryness, the surface having been re- 
moved, and the moss not having had time to consolidate, when the 
horses^ feet trod on it, they went down in many places as if they 
had been stepping on half-worked clay. This was by far the most 
tedious and unsatisfactory work of the whole ; and it was not only 
hard labour, accompanied with some risk of overstraining or 
otherwise injuring the poor animals, but the job was indifferently 
done, from the impossibility of getting the furrows to lie over. 
And then, again, in spring the softness of the ground and tough 
farrow were little changed for the better ; hence no mould could 
be got to cover the seed, a good part of which was left on the sur- 
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face, except what portion of it got imbedded in rasures made by 
harrow tines, or fell into crevices, or got concealed under a turf 
from which the chances were it never would emerge. Six bushels 
of black Tartarian oats wore sown per acre in tlie end of March, 
and 2 cwt. of Peruvian guano were added as manure. Except 
in unfavourable spots, of which many were not wanting where the 
turf was quite unbroken, there was a tolerable braird considering 
the bed the seed got; but it made its appearance only to dis- 
appoint but too sanguine hopes, and to show that such a soil, still 
comparatively in its primitive condition, was not congenial to its 
grow'th and maturity. It accordingly went almost entirely off in 
a few weeks of drought in the month of May; and before the 
end of the year the surface showed in many places a verdure 
consisting of a broad-bladed grass different from the original, 
but a poor substitute for the corn which should have filled its 
place. 

In the end of the year 1852, the ground was ploughed a second 
time with rather less trouble and risk, and the same kind and 
quality of seed and manure were sown in it next spring. The 
braird came up more equally than last, but the drought again took 
effect upon it, and it went greatly off, and what did I’cmain came 
to a poor account, so that only a few quarters of grain were secured. 
Two bushels of grass seed per aci’e were sown along with the oats, 
which grew pretty well, and afforded some pasture to sheep during 
autumn. This had likewise the effect of keeping down weeds ; 
and the trampling of the sheeps^ feet had a good effect in levelling 
down and comminuting the furrows, which with the pasture afforded 
more than repaid the cost of the seed. In the autumn, sand, at 
the rate of 200 loads per acre, was driven and spread over the 
surface of the ground, which was afterwards ploughed a third time 
for the present year’s crop, the doing of which was comparatively 
an easy process ; and it assumed for the first time something like 
a subject for grp wing a crop. Wet spots throughout were dried 
by tile drains, and the winter’s frost pulverised the furrows, so that 
a tolerably good mould was got for the seed in sjpring. White 
oats were sown in the beginning of April, and, with the exception 
of one or two acres of partial failure, a crop of nearly 4 quarters 
per acre, oii an average, was reaj^ed. The corn was rather unequal 
m length of straw and thickness in the ground, but it reaped pretty 
equally. The sanding bad no doubt an excellent effect ; in fact, 
this was seen in certain places where it was thickly laid on. The 
sand being beside the moss cost only about IGs. per acre for men 
and horses’ work. This cannot be reckoned fairly against one or 
two years’ crops, as the benefit must be so far permanent. 

The outlay and returns now stand thus : — 
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To draining, .... 

Per acre. 

. £4 10 0 

„ paring, .... 

1 0 6 

„ ploughing and harrowing 3 times, 

4 0 0 

„ seed for 3 years, 

2 14 0 

„ harvest work, 

1 0 0 

„ 6 owt. of guano, 

3 0 0 

„ sanding, .... 

0 10 0 


£1$ 14 0 


By 5 qrs. 6 bushels of oats^ with fodder, at 
^1, 8s. per qr., . . . . ^£8 1 0 


Present outlay, per acre, . . .£8 13 0 

A portion of tie field — for it may now be dignified by such a title — 
was set apart for the experiment now about to be detailed, which 
was ploughed and sown with sandy oats along with the rest of the 
field. 

As it is beyond his province in this paper to speak of the other 
description of mosses, the Eeporter shall take leave only to say, 
that he was desirous of including in his experiments the meadow 
moss above referred to, as he believes the reclaiming of it would, 
in all cases where practicable, and where considei'able tracts of it 
lie contiguously, be both easy and profitable to accomplish. It is 
really pitiful to see at this day so much of this quality of ground 
no better employed — and, from its wetness and other causes, cannot 
be so — than to produce a wretched herbage some 6 or 8 inches 
long, termed hay — the cutting and securing of which are often 
more than its intrinsic worth ; while it could be made into good 
corn and turnip land* 

The amount of both com and straw, and their value, arc 
given in detail, and how manured, so that the efiects of each 
kind of manure can be ascertained at a glance. One exception, 
however, at least, must be made in this respect at No. eS in the 
experiments on the flow moss, where it is shown that the value 
of the produce of tSJ cwt. of guano was less than three of tho 
others. Now, it must be explained that the guano pi'oducod too 
much crop, more than the moss was able to carry ; and it was 
laid before being ripened, and the second growth shot through. 
This was the only ridge where the crop was laid, allowing that 
less quantity would have been sufiScient and more profitable ; and, 
as a further proof, it will be seen that, at No. 9, where the next 
greatest quantity of guano was used, and where indeed it was the 
standard manure, the yield per acre was greater by more than a 
pound's worth than any other of the manures, either singly or 
collectively, produced. So there is no doubt of the superiority of 
guano over any of the other manures on this kind of moss, as far 
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as these experiments are a guide. The sulphate of soda, and 
nitrate of soda, seem to have been failures ; and the lime had very 
little effect either, but it may act afterwards. The sulphate of 
bones is undoubtedly next in quality, although considerably 
behind the guano. 

In regard to the experiments on the meadow moss, it has to be 
remarked, that the first four numbered ridges ripened sooner than 
the others by five or six days. Here the sulphate of bones did fully 
better than the guano, and was much preferable to the crushed 
bones. The salt and the charcoal had a tolerably good result, 
although the latter by itself, as also the sulphate of ammonia, did 
little good. In conclusion, it may safely be said that peat, more 
especially flow moss, can be best brought, after being drained, 
into profitable cultivation, as far as manure is concerned, with 
guano ; or, if it cannot be got, sulphate of bones, adding, if 
possible, plenty of sand to supply it with silica, which is the 
radical want oi^ all such soils. 


Experiments 



EXPERIMENTS ow PLOW MOSS. 
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EXPERIMENTS on MEADOW MOSS. 
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BEPOBT ON PLOUaniNG LEA. 


By Mr WitiiAM HTjEOD, Fettemesr, AberdeeiiBhii'e. 


[Premium— The Medium Gh>ld Medal.] 


DuriKG the past crop and year 1854, an experiment on the 
dififerent modes of ploughing lea was made by the reporter on the 
home farm of Fetternear, the property of Colonel Charles 
Leslie, K.H., of Balquhain. Fetternear has long been the seat of 
the Balquhain family in Scotland, and lies in the parish of Chapel 
of Qarioch, about sixteen miles north-west of Aberdeen, and on the 
north bank of the river Don* 

The reporter had listened to the arguments of theorists, and to 
the opinions of practical farmers, and having heard the whole of 
the following modes of ploughing commended in their turn, each 
having its advocates, was desirous to make a trial by accurate 
experiment, which he hopes will aid to determine the important 
question of what is the proper depth and shape of furrow, and what 
is the proper tool for forming it. The experiment was made upon 
old infield land, having a fine friable black loamy soil of equal 
texture, varying from 18 to 20 inches in depth, lying on a subsoil 
of yellow sandy clay, having a westerly exposure of 14 feet hori- 
zontal to 1 perpendicular, and worth about 35s. per acre of yearly 
rent. The experiment was repeated upon an adjoining field of 
outfield land, having a poor blackish soil, from 7 to 10 inches 
deep, lying on a subsoil of hard stony clay, intermixed with 
iron, the exposure southerly, with a slope much the same as 
the last-mentioned field, and worth about i4s. per acre of yearly 
rent. 

Both fields are without much shelter, and lie at an average alti- 
tude of 475 feet above the level of the sea, which may be reckoned 
a favourable height for the growth of grain crops. 

The rotation of both fields was that of alternate husbandry prior 
to 1845, when, after receiving a proper quantity of dung and bones 
for a turnip crop, and a sufficient liming the following spring, 
they were sown down with grass seeds, along with a crop of oats, 
and have since been pastured by black cattle. During that time 
the fields have profited but little, being wet, especially the outfield 
land, which lies on a retentive subsoil. This may account for the 
smallness of the crops compared to what might have been ex- 
pected after a rest of some eight or nine years. The land was 
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thoroughly drained in the autumn of 1853, previous to ploughing, 
which will no doubt, after proper tillage and manuring, enhance 
the value of the future crops. 

About the middle of January, three plots were measured oflP on 
each field, containing 1 acre each, which were ploughed respec- 
tively in the following manner : — 

Plots I. By the trench plough. 

„ II. At the oi’dinary depth, with a high crest or shoulder. 

„ III. At the ordinary depth, with a rectangular shoulder. 

• 

The ploughs were all held by an experienced ploughman, and 
the work was of a superior kind. 

The corn sown on both outfield and infield land was Scotch 
barley, gooS quality, and was selected for the purpose. 

The following tabular statements show the particulars, expense, 
and produce of each plot separately. 


No. I. Tauulau Statement 



Ifo, I,— Tabul^lb Statembno? op Expanse on Outpibld Lanp. 



2 18 

2 18 
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Monthly RemarlcB on the Weather, and Comparcdive Frogi^ess 
of the Plots. 

May 1, 1864. — The weather has been extremely dry during 
the whoje of the bygone month. Land was perhaps never seen in 
a drier state, no rain of any consequence having fallen for the’ 
greater part of the last three months, until the end of the past 
month, when cold showers of hail fell accompanied with thunder. 
The depth of moisture of the past month might be stated at three- 
tenths of an inch, and the temperature ranged from 25 to 66 
degrees. 


OUTFIELD. 

May 1, — All the plots came into braird 
much about the same time. Little differ- 
ence can be marked. The whole of the 
plots seem sickly — a thing not uncom- 
mon between the first and second stages of 
rowth. A 11 seem thick — the only yisible 
ifference is, that the braird on No. I. is 
much{eTener over the ground than either 
No. II. or III. ; both the latter have a 
tendency ,to grow by the seam. 


INFIELD. 

May 1. — Plot No. I. came last into 
braird, but is now much yellower in 
colour, and the plants are thicker, and 
have not that tendency to grow by the 
seam which Nos. II. and II T. have ; they 
came into braird a few days before No. I„ 
and are now much greener and healthier 
looking. There can be no distinction 
made between Nos. II. and III* ; both 
seem to be entered on the second stage 
of growth, while by appearance No. I. 
has not completed its first — at all events, 
has not as yet made any visible progress 
in its second. 


June 1, 1854. — ^The weather during the past month has been 
most favourable to vegetation, more so than it has been during 
the corresponding period of a number of years ; rain has fallen in . 
abundance, the depth of which may be stated at inches, and 
the temperature varied from 30 to 70 degrees. 

INFIELD. 

June 1.— Plot I. seems very unequal 
in its growth, small tufts appearing very 
luxuriant, while the intervening spaces 
appear stunted and sickly, and have from 
some cause lost a number of plants be- 
tween the first and second stages of 
growth, which have, however, to a cer- 
tain extent, been replaced by new shoots, 
although it is yet scarcely equal to the 
others in point of thickness. Nos. 11. 
and HI. are more equal and healthier ; 
on the latter two, no distinction can be 
made ; both seem ahead of No. L 

July 1, 1864. — The past month has carried little of the charac- 
teristics of the season ; it commenced with cold dry winds alter- 
nately from the north and east, and continued so up to about the 
middle of the month, when it became more mild, with plenty of 
rain, which continued nearly to the end of the month, when it 
became dull and foggy. On the whole, the past month may be 


OTITIflBLD. 

June 1. — Plot I. is much yellower in 
colour, and not so far advanced in growth, 
as either plots II. or III., which are 
much hoalthier looking, and seem both 
about equal in their growth : if any dif- 
ference can be marked, No. II. has the 
superiority. 
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said to have been unfavourable to the growth of all kinds of crops ; 
the depth of rain may be stated at inches, and the temperature 
ranged from 43 to 66 degrees. 


OUTFIELD. 

SvXy 1. — Plot I. is still a little behind 
the other two ; it has, however^ advanced 
greatly since the commencement of the 
past month, though it is scarcely equal 
to the others, on which some of the ears 
are beginning to appear. 


INFIELD. 

JttZy 1.— Plot I. has advanced greatly 
in growth since the commencement of 
last month, being now alike with the 
others, and very equal in growth; no 
tufts appearing as mentioned in last 
month^B remarks. All seem about one 
stage of growth, some of the ears begin- 
ning to appear over all the plots. 


August 1, 1854. — ^'Phe past month has been ^11 that the agricul- 
turist coujd have wished for ; the rain fell plentifully in the begin- 
ning, followed by keen breezes of wind and dry weather towards 
the end of the month. Crops of all kinds have increased very 
rapidly in growth. The thermometer stood at an average of 66 
degrees, but on one occasion was as low as freezing-point, and the 
frost was observed white in the shade, but luckily did no harm. 


OUTFIELD. 

August 1. — Plot I. is unequal, and 
behind the others, and must now remain 
so, being at its full growth ; Hos. 11. and 
111. hare advanced a stage farther to- 
wards ripening than "No. I., and seem 
both to excel it in point of bulk. 


INFIELD. 

August 1.— All the plots seem at their 
full growth, and may be reckoned an 
average crop ; any distinction that can 
be mads is, that Nos. 11. and III. seem 
advanced a stage towards ripening, while 
No. I. has only arrived at its full growth. 


. September 1, 1864. — The past month has been very propitious 
for the crops, rain having fallen at seasonable intervals up to the 
middle of the month, when bright sunshine accompanied with 
keen breezes set in, which has ripened and brought the crops to 
maturity with astonishing rapidity. The thermometer ranged 
from 56 to 79 degrees. 


OUTFIELD. 

September 1,— The crops of Nos. IL 
and in* are now ready for the sickle, 
while No. I. is still behind, and presents 
an appearance of unequal ripening, al- 
though the weather has been most favour- 
able. 


INFIELD. 

September 1. — Plots 11. and III. are 
nearly ready for the sickle, and are very 
equally ripened, while No. 1. is less so, 
but will not be long after the others, as 
the difference is but trifling. All seem 
an average crop, hut Plot 1^ is thinner 
and coarser straw than either of the 
other plots. 



FIRST-CLASS OATS. SECOND-CLASS OATS. SHILLOCKS. STRAW. 
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Tbe exact profits on each plot, both on ontfield and infield land, 
Vill be seen from the following tabular statements ; — 


No. V.— Tabular Statement, Profit on Outfield Land. 



Trench. 

High-crested. 

Ueotangular. 

Expense, 

Produce, 

£■2 IS 9 

6 2 If 

£2 16 8 

7 B 6i 

£2 16 6 

7 4 6i 

Profit, . 

£3 6 4| 

£4 8 lOi 

£4 8 Oi 


No. VL—Tabular Statement, Profit on Infield Land. 



Trench. 

High-crested. 

Rectangular, 

Expense, 

Produce, 

£2 17 6 

9 9 8 

£2 18 3 

9 13 7i 

£2 18 1 

9 16 6i 

Profit, . 

£6 12 2 

^6 15 4i 

£6 17 54 


The weather (with the exception of a little drought in the be- 
ginning of spring, which prevented the crops from coming so 
equally into braird as they otherwise would have done) has been 
excellent. Indeed, it has scarcely been equalled within the 
memory of the oldest inhabitant ; so that there was no drawback 
on that point ; and it is the reporter's opinion that the comparison 
was as fairly made as might well be. He would now beg to offer 
a few remarks on the different ploughs, commencing with the 
trench-plough, which he thinks, for the ploughing of lea, especially 
on "poor land, may be fairly laid aside, for the following reasons, 
viz. : Deficiency in money-value; excess of draught, being above 
the power of three ordinary horses to draw with freedom of pace ; 
the lateness and unequal ripening of its crops, caused by too much 
of the insipid soil being turned up, which is also the cause of a 
number of the weaker plants dying between the first and second 
stages of growth ; and, on the whole, there seems little to justify 
its use upon any kind of soil. With regard to the rectangular and 
high-crested cutting ploughs, the difference on both outfield and 
infield land is so little that it is difficult to say which is the most 
profitable, although there appears a small balance in favour of the 
rectangular plough. The reporter has no objection to the high- 
crested furrow in lea ploughing, but taking into account the utility 
of the rectangular-cutting plough, he is inclined to think that it 
should take the place of all others in general tillage. 

Although a little foreign to the subject, the reporter would 
here take the liberty of making a remark on deep ploughing, as 
the result of his experience. Let it be done in the autumn, before 
a green crop is put into the ground ; but previous to this let the 
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subsoil be stirred to a sufficient depth, say 12 or 14 inches, as it 
gives the trench-plough facilities for turning up particles of the 
subsoil, which, when mixed with the upper soil, give a new stimulus 
to the land, and also allow the roots of crops to penetrate more 
easily into the ground in quest of food. With such substitutes for 
the old Deanston subsoil-plough (as Sellar and Son’s, Lord James 
Hay’s, and others), it is within tne reach of the small farmer to 
have at least his retentive bottoms stirred, especially where drain- 
ing has been effected. 

If such operations were carried out, the reporter has no doubt 
it would amply repay the outlay; and he gives it as his opinion, 
that from 6 to 6 inches is the most profitable depth for the plough- 
ing of lea, which can be done with equal profit by the high-crested 
or rectangular-cutting plough. 


REPORT or PLANTING on the ESTATE or BALGOWAN, 
Aberdeenshire. 

By Robert Smith, Esq. of Glenmillan, Advocate, Aberdeen. 

[Premium — The Gold Medal.] 

It is not presumed that, in the following Report, anything new 
or extraordinary will be found by those who have directed their 
attention to the subject of planting. It is hoped, however, that to 
proprietors and others who have not yet taken a personal interest 
in the subject, or who have hitherto been deterred from planting 
on account of its fancied large expense, the following example, on 
a moderate scale, and of the cheapest kind, may b^e useful ; and 
that to others of larger experience it may prove in some degree 
interesting, when brought into comparison with works of a similar 
kind executed by themselves. It is doubtless for such objects as 
these that the Highland Society invites reports on the forming of 
young plantations. 

The estate of Balgowan, belonging to the trustees of the late 
Robert Charles Grant, Esq., lies on the north side of the Don, 
about 26 miles from Aberdeen, the nearest seaport. It is in the 
immediate neighbourhood of rich agricultural districts, being on the 
north-east side of the Vale of Alford, and separated from the valu- 
able district oWled ** the Garioch ” only by part of the Benachie 
range of hills. It is also within six miles' distance of the Great 
North of Scotland Railway, so that, from general aJ well as local 
markets, the prospect of sales of wood is amply encouraging. 
The Hill of Oardensbrae, the subject of this Report, forms the 
northern portion of the property, 'and contains, within the enclo- 
sures now made, about 190 acres. 
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The planting took place in the spring of 1851, circumstances 
having occurred to prevent its completion in the preceding autumn, 
as originally desired. 

The reporter will follow the order of particulars suggested by 
the Society ; and, first, as to expense. 

EXPENSE. 

The expense of formation divides itself into two heads — Enclosing 
and Planting. The ground, being naturally dry, required no 
draining, except at one point, where complete drainage is effected 
by a large march-ditch, and a few small drains running into it. 
The expense of these is included in the general fencing account. 
The plantation extends for some distance to the extreme boundary 
of the property, and as there were formerly no march-fences with 
the lands of the neighbouring proprietors, they paid one-half of the 
cost, so far as their grounds extend. Along almost the whole of 
the remaining fences there is arable land belonging to Balgowan. 
This land was formerly unfenced, but one-half of the expense is 
charged against the planting. In this way the total expense of 
fencing is as follows : — 

Dykes and ditches, forming marches with neighbouring proprietors, 

Lord Forbes and Sir A. Leith Hay, £104, 14s. 4d., one-half of 

which, payable by Balgowan, is £52 7 2 

Dykes between plantation and arable lands on Balgowan, formerly 
unfenced, including carriage of part of the materials, £118, 15s., 
one-half of which, charged against plantation, is .... 59 7 8 

Cutting out whins where strong, . . 10 0 0 

£121 14 8 

The extent being 190 acres, the average expense of enclosing 
per acre is thus ahont 12s. 9d. 

The fences are sunk dykes •with' stone facings. The punk is cut 
at an angle of 3 to 1, 6 feet wide at top and 4 feet at bottom, on 
an average 2 ^ feet deep, 'with strong feal not less tlian 12 inches 
long, properly handed, the one run out, the other in ; the earth 
backing on an angle of not less than 2 to 1, firmly heat and neatly 
dressed, and the finished top not less than 18 inches wide. The 
stone facing is built to a frame of 20 inches wide at bottom and 12 
inches at top, 4 feet high, with a coping consisting of two rows of 
turf, having the earthy sides put together, and above the turf a 
course of stones set on edge, the whole standing 44 feet high. 

The average expense of dykes was about Dd.p^er yard, including 
carriages, the materials being dose at hand. The tenant of one 
fam performed part of the carriages without payment, the dyke 
being a fence for his arable land. The expense of planting was 
12s, per aci’e, and the expense of enclosing, as before, being 
12^ 9d.,' the tot^ cost of the plantation was «1, 4s. 9d. per acre. 
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The value of the ground , before planting, was scarcely appreciable ; 
and no allowance was made to the tenants in respect of their right 
of pasturage being withdrawn. 

NATURE OP SOIL. 

The hill rises in an elongated form from south to north, -no part 
of the north side belonging to Balgowan. The shoulders to east 
and west extend for the moat part to arable lands. On the brow 
of the hill, fronting south, there is a thin vegetable surface, gene- 
rally from 2 to 3 inches deep, in some places slightly mixed with 
moss, then dry gravelly soil incumbent on granite. On the east 
and west shoulders, after a thin vegetable surface, there is in many 
places red clay of various depths, from an inch or two to 2 feet, 
and in other places a mixture of gravel and clay, tending rather to 
clay, and all finally incumbent on granite. The chief vegetation 
on the hill, before the planting, consisted of heather, with some 
mosses and cranberry-bushes, and a little rough grass on the lower 
grounds. There is not much of that hard incrustation called pan, 
which proves so deadly an enemy to many plantations. But in 
some places it exists to a certain extent, and if there it should prove 
too hard or deep for the roots to pierce, the prospect of good wood, 
particularly of larches, is but slight. On the subject of pan, some 
remarks will be made under the head of ‘‘ General Observations.” 
The exposure is chiefly south, sloping from the highest point to 
arable lands on the east and west. It will not be greatly affected 
by north winds, but it cannot be said to have shelter from any 
other quarter. The altitude probably ranges from 700 to 800 feet 
above the level of the sea. 

AGE, KIND, AND NUMBER OP TREES. 

The ground was planted by contract by Messrs John Gregor 
& Go. of Forres. The contract provided that the contractox’s 
should put in 2400 two-yeax’s seedling Scots firs, and 600 two- 
years seedling larches per acre; and they rather exceeded the 
prescribed number of larches. They wore also bound, under 
the contract, to beat up and uphold the planting for four years, 
leaving at that time the full number of 3000 plants per acre 
in the ground. Three-fourths of the price was, in terms of the 
contract, paid at completion of the planting, and the remaining 
fourth part will be paid at the end of the four years, when the 
work is taken off the contractor’s hands. No hard-wood trees were 
planted on this hill,' partly because of their exposure the destruc- 
tion of game, and because it was desirable to form ^^||te.ntatioii 
at a low expense, but chiefly because another part of the property 
was thought to be more congenial and suitable for hard wood. On 
Oardensbrae, no doubt, hard wood would have ^own, particularly 
along the back of the sunk fences, but probably only to become 
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stinted and destroyed by the ravages of hares and ^ other ganae. 
The remoteness of the situation would have made it a peculiar 
prey. The proportion of Scots firs to larches may appear gr^t, 
but the Scots fir was felt to be the safer crop, and yet the number 
of larches, if they shall prosper, is sufficient to give a fair pro- 
portion of them, by confining the thinnings very much to Scots 
firs. 


MOBE OF PLANTING. 

The planting was executed by men, who made use of the com- 
mon band-iron, about 2 feet long. Although a little expense 
may be saved by the employment of women and boys as planters, 
the reporter, from all the experience he^ has had, gives the prefer- 
ence to men, particularly where the soil is tough or covered with 
a thick foggage. He has no improvement to suggest on the com- 
mon hand-iron. The great object to be observed is, that the roots 
of the plant be introduced thoroughly into the soil, however thick 
and close the heath or herbage may be ; and that the earth slit be 
at once firmly compressed by the foot of the planter. 

DEAINING. 

As already stated, the ground, being naturally dry, and no part 
of it level, required very little draining. The only wet part hap- 
pened to be near one of the boundaries, and the expense of drain- 
ing is embraced in the general fencing account, as formerly 
stated. 

PROGRESS OF THE PLANTS. 

In the first season the growth was of course very inconsiderable, 
but the plants had rooted well. In the second the larches grew 
several inches, averaging from 4 to 6, the Scots firs rather less, 
and in the third the larches from 8 inches to a foot, the Scots firs 
about 4 inches. During the fourth or present year, many of 
•the larches have grown 20 inches, the average being about 14 ; 
the Scots firs 6 to 10 inches, the average being about T.'*" The 
whole appear to be healthy and vigorous, and there are very few 
blanks. The hill already presents an appearance of waving green, 
when viewed from no great .distance. The growths at the ages 
stated may be considered as fair averages on hill ground. In sub- 
sequent years a quicker advancement may be expected ; the Scots 
firs averaging probably a foot, and the larches a foot and a half. 
The larch seems to be naturally a quickei>-growing tree than the 
Scots fir, but this may in part be explained from the different 
periods of their growth. The Scots fir grows only in the months 
of May, June, and July, and if in these months there be an aver- 
age fall of rain, the plants will have vigorous growths. The larch, 


* The progress for season 1855 has been equally satisfactory. December, 1855. 
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again, takes its growth later in the season, and, unless checked by 
frosts, grows much longer, at a time too when, in this country, 
there is usually a larger fall of rain. 

GENERAL OBSERVATIONS. 

Under this head, the reporter ventures to offer some practical 
remarks which appear to him worthy of observation in the forming 
of fir plantations. 

If a proprietor intends to plant any part of his waste lands, he 
should prohibit all casting of feal or turf from such lands, and 
the burning of heath. "When the feal or turf is removed, there 
is not only a withdrawal of part of that scanty soil in which the 
plants are first to grow, but from this, or even from the burning 
of heather, there is an exposure, and consequent coldness and 
dryness created, very unfavourable to the growth of plants, if 
the heather is so rank as to prevent the operation of planting, it 
may be burned ; but in that case the planting should be deferred 
for two or three years, that a fresh crop of heather may be rising. 

Where whins exist to a great extent, they should be cut out, 
but where they are not very thick and strong, this expense may 
be avoided ; and if well-grown plants are used, they will overcome 
the whins. Not so as to broom. It should be completely extir- 
pated before the planting commences, — torn up by the roots by 
means of a broom-dog or otlier instrument. Broom is a deadly 
enemy to young trees, frequently breaking the leaders by lashing 
them in the wind. Whins, when rank, may and do choke tender 
plants, but they do not lash them, lying much closer and lower 
in their branches than broom. 

As regards the season of planting, the autumn is clearly the 
best where the ground has not been trenched or pitted. The wet 
of winter tends to fill up and thoroughly close the slit formed in 
planting, before the sunshine and drought of spring and early 
summer arise, which are very apt to reopen the slits of spring- 
formed planting. 

It is almost unnecessary to refer to the necessity of fencing and 
draining. After a fence is completed, very little expense is in- 
curred, if a trusty labourer is at once put in charge to walk round 
it now and then, and repair any little damage from time to time 
as it arises. As to draining, the same course may be taken. The 
requisite drains are presumed to be put in before planting, and he 
has only to see that they are in working order, and that no stagnant 
water exists. 

As to the choice of plants, observing that this papf ls confined 
to the fir tribe, the reporter wiU make one or two If the 

soil is inclined to damp, it is in vain to plant Scots fifs ; they wiU 
not grow^ to good sizes in wet land. The larch will grow to 
maturity in a more moist soil than the Soots fir, and spruces than 
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in either. Both larches and Scots firs prefer an open bottom, but 
for the former it is even more necessary than for the latter. 
Where exists, Scots firs have the better chance of success, but 
neither they nor larches will come to maturity if it be to a great 
extent. This pan, so frequently existing in some parts of Scot- 
land, is most capricious, both In the depth of soil at which it occurs, 
in its own depth and hardness, and in the particular portions of 
any given piece of ground where it establishes itself. Generally, 
if it prevails at aill, it does so more or less in the whole adjoining 
grounds, but frequently it seems to disappear or become so slight, 
as to produce no effect even in the immediate neighbourhood of its 
strongest virulence. Pan has done much to mar the efforts and 
disappoint the expectations of planters. As it is quite out of the 
question to incui’ the expense of stiiTing or digging below this pan, 
on any extensive scale, the only remedy that has occurred to the 
reporter, besides proper drainage, is to thin the trees freely, and 
thereby give to the roots the benefit of as much of the surface-soil 
above, the pan as possible, so that they may become as strong as 
the over-pan soil will permit, or become vigorous enough to pierce 
it- Unless the pan is near the surface, and the ground on a level, 
Scots firs are not so much affected by it, as they spread their roots 
to little depth; but a good crop of larches cannot be expected 
where the pan is unpierced. The roots of hard wood seem to be 
stronger, and to get through a pan better than firs. As to eleva-- 
iimif the reporter is of opinion that larches and Scots firs will both 
thrive to about an equal elevation, but if there be a difference, it 
is in favour of larches. He can point to some experiments on this sub- 
ject at Glenmillan, where, on an elevation of about 1000 feet, larches 
of twelve years old are growing at an average rate of 16 inches per 
annum. The Scots firs are not progressing nearly so fast, ana in 
many places are very unhealthy, probabl;^ from freouent wetness, 
emergmg from the summit of the hill adjoining, whicn is rather flat. 
Great elevation does not appear at all times a sufScient barrier to 
successful planting. ^ Let the planting be proceeded with gradually 
within a certain radius, — that radius extending from time to tinu^ 
at each fresh operation. The first circle of plants will form a 
shelter to the second, the second to the third, and so on, until the 
hill on both sides is breasted ; and, if the elevation bo not vory 
great, the plants meet on the top, thus covering the entire hill if 
the summit is at such an elevation as to forbid success, the breast- 
ing may be made without reference to an uniform rule, running 
into arms and corries whidh occur, where advantage may ho taken 
of the natural shelter of higher elevations, to be themselves left 
unplanted. 

As respects thinning, the reporter recommends that it be begun 


Generally a ferruginous incrustatiott in the soil. 
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SO soon as the trees interweave each other. This is requisite to 
give air and light to the plants, and to afford more soil to their 
roots. It is also to be observed, that if thinning is not then begun, 
the first severe snow-storm will probably break down half the trees 
and more than half the leaders, as the snow gathers on the tops 
and branches, having no room to fall to the ground. Larches 
require to be more freely thinned than Scots firs ; the points of 
their longest branches should never more than touch each other. 
Air, light, and absence of damp seem the best preservative for 
this valuable but of late years rather delicate tree. The extent of 
thinning for Scots firs must be regulated entirely by the nature of 
the soil, some soils alBEording a much larger crop than others. ^ As 
a general rule, firs on an open bottom may be left much thicker 
than those on a close one ; but in all cases let the thinning go on 
gradually and steadily. 

As to the returns for fir plantations, if not so large, they are 
much quicker than those for hard wood. Many grounds — ^for ex- 
ample, the subject of the preceding report — ^are not suited for hard 
wood ; but, even if they were, it is doubtful if they would realise 
in the same time so much money. For the first twenty-five 
years, it may be prudent to assume, that, in a purely agricul- 
tural district, where there is not a scarcity of wood, no return 
whatever will be derived from a larch and Scots fir plantation, 
any price obtained for thinnings being exhausted, if not more than 
exhausted, in the expense of cutting. In ordinary cases, after 
the lapse of twenty-five years, or say thirty years at the most, the 
thinnings become fit for fencing, coal-props, &c. ; and if the plan- 
tation be a thriving one, and the locality within an average dis- 
tance of conveyance by water or rail, say five miles, the returns 
become considerable. It were a very moderate estimate to say, 
that, for the period of the plantation's age, between thirty and forty, 
a free annual return of lOs. per acre may be obtained. At the 
end of forty yeai’s, we may assume that four hundred and fifty 
trees per acre will remain, say one-half larch and onc-half Scots 
firs. If still in a thriving condition, few will be sold for some 
years ; they are too old for coal-props and fencing, and generally 
too young for flooring, railway sleepers, &c. They are now in a 
state when their annual increase in growth ana value is very 
great. At the end of sixty years, the intervening period from 
forty has probably disposed of one hundred and fifty trees per acre, 
at an average price, we shall assume, of only one shilling per tree 
after deducting expenses and allowing for dead trees, ^7, 

10s. per acre. "We have now three hundred treep, graining for 
each acre, and shall suppose that they consist of lilfeleii' and Boot* 
firs equally.. Of course there will be considerable variety in the 
size, but, assuming that each acre contains 
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Pifty larches, worth on an average only 6s. each, . . £12 10 0 

And fifty Soots firs, worth 2s. 6d., . . . .660 

With the remaining two hundred trees, consisting of larches 

and Scots firs, at say an average of only Is. 6d. . , 15 0 0 

We have a total value per acre of £33 16 0 

The result of the foregoing estimate would stand thus : — 

Original expense of planting and enclosing^ £1, 4s. 9d. per acre^ 

or say . . . . . . .£160 

Compound interest at five per cent for thirty years, the thinnings 
to that date being held as an equivalent for the expense of 
cutting, &c., . . . . . . .580 

Total per acre, . . . £6 13 0 

For the period of the wood’s age, between thirty and forty, we 
held the thinnings as worth 10s. per annum per acre ; but as the 
reporter would rather have his estimate below than above the 
truth, we shall place the return for this period simply as equal to 
the current interest then accruing. For the period of growth, 
from forty to sixty, we have estimated the return at only £ 7 , 10s. 

E er acre, that being a time when it is desirable to cut as few trees 
•om a thriving wood as possible — 

Or per acre, per annum, . , • . .£076 

Less interest on £6, ISs. amount of expense, and compound 

interest tbereon, as before, . . . . 0 6 8 

Leaving per acre, per annum, . £0 0 10 

And giving for twenty years, per acre, . . .£0 16 8 

Tbe price at the end of sixty years was estimated as before, 

per acre, at . . . • . . 33 15 0 

Making total of ..... . £34 11 8 

From which deduct original outlay and compound interest, 6 13 0 

Free balance per acre, * ’" '^.. . £27 18 8 

Or taking tke fall amount for a plantation of the extent of that 
reported on (190 acres), we have— 

Original cost and compound interest as before, one hundred 

and ninety at £6, 13s., . • . . £1268 10 0 

Price do. at £84, 11s., 8d., .... 6670 16 8 

Balance or gain, . * £6307 6 8 

This return is equal to a rent at the rate of 9s. 3d. per acre per 
annum for sixty years, for ground literally worth nothing before, 
besides leaving a surface of decayed vegetable matter, growing 
pasture-grass in place of heatb, and having all along afforded 
shelter and beauty to the adjoining grounds. 

By some the precedmg estimate will be thought too high, by 
many too low. The reporter admits that the value to which a 
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young plantation will arrive cannot be predicated with certainty* 
There is an infinite variety of causes that may supervene to affect it 
— soil, seasons, state of markets, &c* He can point to a plantation, 
chiefly of larches, on the estate of Finzean, Deeside, about fifty 
years of age, already worth about o^SO per acre ; and, in other parts 
of the country, to plantations of almost equal age, not worth much 
more than £5 per acre* But in any view, if the expense of 
planting is not above an average, and if the soil is not wholly 
unsuited for it, it is a good investment. The returns by way of 
shelter, amelioration of climate, increase of pasture-grass, and 
ready wood for smaller country purposes, if not for extensive sales, 
afford an ample remuneration for the original cost. 

It is thus clearly established that, even in the bare aspect of a 
mercantile transaction, the cultivation of wood forms a safe and 
remunerative investment ; but there is much beyond this to render 
it full of attraction to every lover of nature, and every man of 
taste. There are few who do not associate their earliest recollec- 
tions of country scenery with trees — probably with well-known 
individual trees. They remember the sweet music of their mur- 
murings, their cooling and refreshing foliage, and the exquisite 
beauty of their lights and shades. All are agreed that wood and 
woodlands add very greatly to the picturesque character of a 
romantic country, and that they are absolutely essential as a chief 
ingredient in forming the beauty of a tamer landscape. Towards 
this end no single species of tree contributes so much as the fir 
tribe, the subject of this report. Whether we view them rising in 
majestic form from craggy steeps, and even crowning mountain 
tops — 

Aerial pines from loftiest steeps ascend. 

Nor stop till where creation seems to end ; 

or whether we wander among them where they dock the sides of 
gentler uplands, reminding us, as we listen to the continuous 
whisperings of their leafy tops, of Milton’s hymn — 

Wave your tops ye pines ; 

With eyery plant, in sign of worship, wave ; 

or whether we look upon them as solitary pines, with less of a 
hare stem, and more of full and expanded branches, each 

By a brook side or solitary tarn, 

How she her station doth adorn ; the pool 
Glows at her feet, and all the gloomy rocks 
Are brightened round her j 

they are ever fpll of beauty, full of interest, MV of freshness. 
Trees j^ield much to the poetry of country life. .Their varied forms 
and foliage, and the lights and shadows which thej^ exhibit^ fill the 
eye and gratify the taste of the painter j their various outline and 

TRANS, — ^.TANUARV 1866, N 
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grouping, colour and motion, interest and delight the minds of all ; 
they greatly strengthen the ties of man to his own particular spot 
of earth, and thus inspire and invigorate patriotism ; in short, they 
excite into action many of the finer impulses of the mind, tending 
to elevate and improve, as well as to gratify, those who are the 
disciples of their study and culture. 


BEPOET OP an experiment on GROWING TURNIPS with Dippbrbnt 
Manuees on the Paem op Cbaiglockhaet, 

By Mr Albxandeb Scott. 

The turnips were Skirving’s purple-top yellow; they were 
sown on the 11th June 1855, and lifted and weighed on the 22d 
of November. The soil is black loam, lying on whinstone rock, 
naturally dry, of medium fertility, and inclined to grow a small 
quantity of straw. 


Manuie ap^led. 

Per acre. 

Cost per 
acre. 

Produce per 
acr& 

Value of crop 
per 

Value of crop 
less cost of 
manure. 

Guano^ ... 

cwt 

price. 

£ 8. d. 


cwt. 

ton. 

acre. 

£ 9, d. 


ll/4i 

2 11 2i 

20 

44 


£10 2 3 


Phosphate of lime, 

ii 

8/41 

1 17 

19 

16 

... 


8 8 3tV 

Bone-dust, . . 1 

<4 

8/6 

1 18 3 

18 

181 

... 

9 9 14 

Jte - 

7 10 lOi 


^ From the time the turnips brairded until the ^ of August the 
different lots could scarcely be distinguished from each other. 
About that period the whole began to su&r from want of rain, and’ 
became much mildewed; however, those grown with guano suffered 
less than the others, and from that time until the end of October 
distinctly marked themselves by a greener and fresher appearance, 
which, although to a less extent, continued until they were lifted, 

. The tmmip^ tops have been all left on the ground to be ploughed 
m, and^ it is intended to sow the field with wheat, and next season 
ascertain the result of the wheat crop. 

^ The following is an analysis of the manures employed, as fur- 
nished by Professor Anderson, Chemist to the Highland and 
Agricultural Society of Scotland : — 
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Gimno, 

Bone-dust. Phosphate of lime. 

Water, 

14.22 

8.10 

8.48 

Organic matter and am- i 
mouiacal salts, | 

1 60.63 

38.70 

3.95 

Phosphates, 

26.64 

' 44.60 ' 

1 

(Soluble, 11.54 
[Insoluble, 16.69 

Alkaline salts. 

7.38 


2.42 

Sulphate of lime, . 

■ 

... 

41.62 

Sulphuric acid, 

... 

... 

8.86 

Carbonate of lime, 

... 

7.14 

... 

Sand, 

1.23 

1.56 

6.44 


100.00 

100,00 

100.00 

Ammonia, . 

Phosphoric acid in al-j 

16.16 

I 

4.96 

1.21 

kaline salts equal to 

^ 2.34 




5.11 phosphate of lizne^ 


REPORT ON THE MACHINERY best adapted to pboduob, by one operation, 
OR AN DNINTEBBUPTED SERIES OF OPERATIONS, PIPES OR TILES FROM CLAY 
IN A ROUGH STATE. 


By Mr Robert Boyle, Ayr. 

[Premium — Tweuty Sovereigns. ] 

So much has been said in previous years regarding the capa- 
bilities of pipe and tile machines, and so many attempts have been 
made to bring out new inventions, or to improve upon the old, 
that anything now suggested as calculated to simplify the process, 
will, I have no doubt, be considered by many persons as altogether 
superfluous. Still, to the minute obseiwer much remains to be 
accomplished ere the machines designed for the manufacture of 
pipes or tiles can bo regarded as complete, or can bo classed with 
the inventions and improvements whicli of late years have marked 
the progress of other implements. Since the ingenious invention 
of the Marquess of Tweoddalo, down to the present day, very 
little has appeared with the thorough stamp ojf originality ; mostly 
all are copies, with very slight modifications in their minor 
details. 

At the recent English Agricultural Society’s Show, the prize 
was awarded to Scragg’s machine, it being nearly in the same 
crude state as when it was ushered in a good number of years ago. 
And to the machine exhibited at the Highland Society’s Show, 
lately held at Berwick, the same remark is applicable. I do not 
mention this in order to disparage any of these machines — ^far from 
it; I only mean to show that nothing jiropressiwe has appeared for a 
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number of years: and what makes this circumstance the more 
remarkable is the fact that so much remains to be accomplished in 
this department. 

The Highland and Agricultural Society of Scotland has year 
after year perseveringly offered a premium for a machine adapted 
to simplify, economise, and render efficient the manufacture of drain- 
ing materials, by milling the clay, screening it, and moulding the 

E or tiles simultaneously, and by a continuous process ; the 
5tors of that Society knowing well that, until this desideratum 
be supplied, nothing like perfection can be attainable. 

I would, therefore, in accordance with the wish expressed by 
the Society, attempt to lay down a method whereby the desired 
object can be simply and cheaply accomplished. 

In the first place, then, a plain substantial oblong wooden box 
is made, 1\ feet in length, feet in width, and 2i feet in depth. 
This box is fixed in a horizontal position at the end of the drying- 
shed, next the horse or steam power, or set on a frame having 
four wheels to act as a locomotive in traversing the sheds. At the 
one end of this box, and in the interior thereof, a pug-mill is placed, 
4s feet long, of the usual construction, only the knives arc fitted 
closer to <^e another on the spindle, the power being conveyed 
from the engine or horse -walk by lying and upright shafts, 
bevelled wheels, &c. 

At the termination of this 4-feet spindle, a strong partition of 
wood is run through the box, having an aperture sufficiently large, 
through which the clay is forced by the inclination given to the 
knives, as in common clay-mills. Immediately behind this aper- 
ture are fixed two horizontal metal rollers, one foot in diameter, 
made to revolve in contrary directions, and placed so as to catch 
in their tight embrace the wedge of clay as it;'^ues from the 
OTerture in the partition between the rollers a^H the clay-mill. 
The wedge of clay, embraced as it is by these two metal rollers, 
will of necessity progress forward, in a steady and sure manner, 
in the exact proportion as the cylinders revolve. Immediately 
behind the revolving rollers there is a small chamber, at the front 
of which is fixed a screen plate, perforated with round holes, not 
less in diameter than the thickness of pipe wanted, through which 
the clay is expressed by the continuous and onward movement of 
the rollers- 

In all former attempts to express clay through a screen plate 
by the action of a pug-mill, or by the assistance of a screw, the 
pressure was found to be inadequate as an expeller through such 
minute perforations as those required to cleanse clay ; but with 
the revolving metal rollers no retardation can take place, for so 
long as the rollers revolve, an onward pressure of the clay must be 
the inevitable result, there being no possibility of any retrograde 
movement. By this process the clay is thorouffhly purged from 
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all extraneous matter, the refuse being left in the chamber, which 
is situated between the rollers and the screen-plate. 

To empty this chamber of stones, roots, &c., and to prevent the 
screen-plate from being choked, the following simple operation is 
performed : An opening is made on the top of the box the exact 
width of the chamber, secured by a lid acting on hinges, and 
which can be lifted up and put down at pleasure. Immediately 
below this chamber, and in the bottom of the box, a similar hole to 
the one above is left, also secured by a strong lid and hinges. 
These lids have each two strong bars and a catch, and can at re- 
quisite intervals be opened ; all the debris therein collected being 
pushed, down from above, thus descending through the aperture 
below in an easy and expeditious manner. The lids are tnen se- 
cured into their former places, and the work again resumed, the 
whole operation being performed in a few minutes. 

In the front of the screen-plate are placed other two rollers 
similar to the first pair, also revolving in contrary directions, which 
receive the clay in their embrace as it protrudes through the per- 
forated holes of the screen-plate. . The clay, thus propelled forward 
by the action of the rollers, is received into a small chamber, so 
that it may be properly consolidated before entering the dies, 
which are placed m front thereof. Thus, in a very simpe and efii- 
cient manner draining pipes or tiles are produced, the clay being 
taken from the pit, put into the box at one end in its crude state, 
and propelled forward by easy and short stages without intermis- 
sion, till it exudes from the other end in the shape of a perfectly 
formed tube, and conveyed from thence on a frame ready to be cut 
off into proper lengths by any of the methods now in use, then 
transported by the boys at once into the drying shelves. 

The great novelty in this machine is in the application of the 
revolving cylinders, they being used solely as the mode of pro- 
pelling the clay through the screen-plate, which they accomplish 
in a perfect manner, 

A doubt may arise in the minds of some, whether the space 
which is appropriated for the milling of the clay would bo ade- 
quate for properly amalgamating the raw material, being so much 
less than the common pug-mills ; but 4 feet of a spindle, and 
that spindle thickly clad with knives, will be found amply sufiicient, 
as, immediately following the milling process, the clay is further 
pulverised by the great compression given to it in passing through 
the first pair of rollers; then being detached by the action of nie 
screen-plate, and again compressed by the action of the secoiid pair 
of rollers, the clay enters the dies, having great density, and as fine 
as silk. With this variation in the internal machinery of the box, 
the clay is brought to a more regular consistency than could be 
accomplished by any one Uniform method, however prolonged. 

The length of the box containing the whole apparatus is feet, 
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and is subdivided as follows : 4 feet for the leugth of ^ spindle and 
knives, 4 Inches for the partition and hottom of the mill, 12 inches 
for the first pair of rollers, 6 inches for the first chamber, 1 inch 
for the thickness of screen-plate, 12 inches for the second pair of 
rollers, 6 inches for the second chamber, and 1 inch for the die- 
plate. 

The entire box, if placed on a frame with wheels, can he trans- 
ported, if necessary, from point to point in the drying sheds, and 
the power conveyed from the engine by lying and cross shafts, 
pitch-chain, &c. 

The whole expense of the box, with all its internal machinery, 
will not ^exceed ^20 or £25 j it can be easily driven by two- 
horse power, attended by two men and three boys, and will pro- 
duce ten thousand properly formed pipes in ten hours. 

I would have sent a model of the machine along with this essay, 
but having learned from experience that these diminutive articles 
invariably fail to convey any satisfactory evidence of their utility, 
I considered that a minute description of all its parts would be 
fully more intelligible to practical men. 


PROCEEDINGS IN THE LABORATORY. 

By TaouLAS Anbebsoit, M.D., Regius Professor of Chemistry in the Unirersity of 
Glasgow, and Chemist to the Society. 

I. ON SPEOmC GBAVITY AS A OHARACTtSR FOR DETERMINING THE VALUE OF 
DIFFERENT CROPS. , 

(An Address delivered at the Monthly Meetiaig of ike Society on the 19^^ of Dec. 1855.) 

The greaf fundamental object of agriculture is to produce the 
largest possible quantity of food for the support of the population, 
and there are three different modes by which it may be attained. 
1st, The breadth of land under cultivation may be increased, — an 
operation which, in thinly-peopled countries, can be effected without 
any increase in agricultural skill, hut in the midst of a dense popu- 
lation resolves itself into the improvement of inferior soil, and 
demands an intelligent prosecution of the art ; 2d, An increased 
quantity of produce may be raised from the land already under 
cultivation ; and, 3d, The quality of the produce may be improved, 
the soil bein^ made to yield a crop containing less than the average 
quantity of innutritious, and more than the average of nutritious 
constituents, so that, though its bulk remains unchanged, the 
quantity of real nutriment it supplies is increased. 

The tendency of agricultural improvement has, in this country 
at least, lain ^iefly in the direction of the two former methods, 
arid comparatively few attempts have been made to improve the 
quality of our crops. It is true that new varieties of different 
gra^ and roots are constantly offered to the farmer as improve- 
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ments npon those formerly in use, and yielding a produce of higher 
quality; but the alleged superiority is often problematical, rarely 
beyond dispute, and still more rarely does it happen that any 
principle has been called into action in producing the improve- 
ment. Indeed, the great majority of the most approved varieties, 
both of grains and roots, have had a purely fortuitous origin; and 
in proof of this statement it is only necessary to recall to mind the 
fact, that the three varieties of wheat most extensively cultivated 
in Scotland were chance discoveries. Hunter's, which for half a 
century has been more largely used than any other, was raised 
from a single plant found by the roadside in Coldingham Moor; 
Fenton, from three ears which grew in an old quarry; and Hope- 
toun, from a single plant found near Drem. In these cases there 
was^ no attempt to produce an improved quality, but the plants, 
having been observed to possess the characters most approved 
by farmers, were simply used as the stock from which a new variety 
was propagated, and they have retained their characters nearly or 
altogether unchanged for a very considerable period. It is to be 
observed also, that the superiority accorded to these varieties is 
scarcely due to their yielding a grain of superior nutritive value, 
but is rather dependent on the amount of produce, their value 
lying in the number and size of the pickles yielded by each eax', 
and the shortness and stiffness of the straw, which prevents lodg- 
ing, and the consequent deterioration or destruction of the grain; 
so that the improvement in these oases principally consists in the 
production of a larger amount of crop, and really falls under the 
second of the three methods of improvement to which we have 
alluded. Yet that there are differences in the quality^of different 
varieties of grains and roots, and that too of a very conspicuous 
character, is a fact consistent witli universal experience; and it is 
equally important to discover the means by which the highest 
quality, as well as the largest quantity, can be obtained with cer- 
tainty. It may be urged that both go together, and this is no 
doubt frequently the case, though far from invariably; and it is 
obviously not only possible, but in some instances even probable, 
that where the quantity is largely increased there may be a gain in 
bulk without a correspondent increase of the more nutritive matters, 
which experience has shown to be those whose production is de- 
pendent upon the constituents of the food of plants which nature 
sullies most charily, and art finds the most costly for her to obtain* 
It is clear, that if we wish to produce improved varieties of 
our ^ains and roots, what is most essentiallj required is some 
readuy-applicable method of determining their quality with pre- 
cision. The most precise means is obviously to be found in meir 
chemical analysis,, but this is necessarily a method which can be 
employed only to a ve^ limited extent, and in many instances is 
totally inapplicable. In the case of a grain, for instance, each 
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individual seed perpetuates its own peculiarities, and the object to 
be had in view is to select from a large number those individual 
seeds which have the highest quality. Now, chemical analysis 
will determine this quality, but it can only afford the means of 
making the selection indirectly, by showing that there are parti- 
cular distinctive marks by which the good seeds may be at any 
time recognised and distinguished from the indifferent or the bad. 
Thus, for instance, suppose that in any sample of grain the rounder 
and plumper pickles had been separated from those which were long 
and shrivelled, and chemical analysis disclosed the fact that the 
former possessed a higher nutritive value than the latter, it would 
be possible, by careful selection, to procure seeds which would 
yield a produce of higher than the average quality. But the pecu- 
liarity in form of a grain is a character which admits of vei^ 
loose and imperfect observation, and if anything is to be done in 
this way, some plan admitting of greater precision must be dis- 
covered. The character which is most easily observed, and has 
been long employed in the arts for determining the relative values 
of different substances, is their specific gravity; and as it has re- 
cently been brought prominently under the notice of the farmers, 
by the interesting experiments of the Marquess of Tweeddale on the 
specific gravity of turnips, I have thought that the whole question 
of the value of that character, for determining the nutritive pro- 
perties of different crops, was worthy of being more fully con- 
sidered than it has yet been. It cannot be doubted, that if appli- 
cable to one crop it must be so to others also ; but it is to be 
observed that there are various points affecting the conclusions to 
be drawn from it in different cases, and I propose, therefore, to 
consider it in regard both to grains and roots. 

The relation of weight to bulk has long been employed as a 
mode of determining the value of com crops, and the weight per 
bushel is an element which is never neglected in their sale; but a 
very wide distinction is to be drawn between this character and 
' specific gravity, for the latter represents the weight of a solid 
.mass, as compared with that of an equal bulk of water, while the 
former gives that of a quantity of small particles filling the bulk ; 
and this quantity is dependent, not upon the specific gravity of 
each of these particles, but very much upon their form, and the 
amount of interstices they leave between them. Now, it has been 
determined mathematically, that of all foi*ms bounded by curved 
lines, spheres are those which leave the smallest quantity of inter- 
spaces. They pack better than any other form; so that, for 
example, If we were to fill a bushel-measure with shot, and then 
recast it into egg-shaped shot, the bushel would no longer hold it. 
When, therefore, we weigh a bushel of wheat, we do not deter- 
mine its specific gravity, but arrive at a number which must be 
1^ Influenced by the form of the grain and many other circumstances ; 
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and we should anticipate, a priori^ that of two samples of wheat of 
the same specific gravity, that which had the fiDrm most nearly 
approaching to the sphere would have the greatest weight per 
bushel. Of course, it is easy to see that the weight per bushel 
must be afiected in many other ways, so that its relation to the 
nutritiveyalue of the grain becomes a very complicated question, and 
grave doubts may be entertained as to whether it is a trustworthy 
indication of value, and whether it ought not to be replaced by 
a determination of the specific gravity. My attention was forcibly 
directed to this point some time since, and I had proposed to submit 
it to examination ; but meanwhile, an inquiry into this subject by a 
distinguished French chemist, M. Eeiset, appeared, which embraced 
almost everything I required, and caused me at once to abandon 
my intention. His experiments have so intimate a connection 
with those I have made on the turnip, that it is necessary that I 
should commence with some account of them. 

At the commencement of the inquiry, it appeared to be of im- 
portance to ascertain how far the mode of measuring may influence 
the result. We know, of course, that, when the measure is shaken 
while filling, it will weigh heavier than if it be kept still j and 
Heiset has shown that the difference may be as much as 8 per 
cent : the cause, of course, being, that the individual particles are 
moi*e closely packed. In actual practice, the measure is always 
kept at rest ; and in this case the packing is dependent on other 
circumstances, of which the smoothness and dryness of the grain 
are most important. A rough or corrugated grain generally weighs 
lighter than a smooth one, because the asperities of the different 
particles catch into one another, and prevent the grains coming 
into the state of greatest proximity. For the same reason, damp 
grain weighs light, for the pickles do not so readily slide over one 
another as they fall into the measure, and therefore do not come 
into the closest possible proximity. So far we have illustrations 
of circumstances which affect the weight of different samples per 
bushel; but when we come to compare this with the actual 
specific gravity, we find that the results arc very remarkable, 
lieiset has determind the specific gravity by moans of an instrument 
called a volumenometer, and the following.tablc contains the results 
of his experiments on different varieties of wheat.^ The first column 
gives the specific gravity ; the second, the weight per bushel in 
pounds and decimals of a pound ; and the third, the weight which 
a bushel would have if it could be filled absolutely full of the wheat 
— ^that is to say, without any interstices between the grains; — 
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Variety. 

♦ 

Specific 

gravity. 


Weight which 
a bushel would 
have if there 
were no inter- 
stices between 
tlie graina 

1. Petanielle noire, .... 

1.290 

lb. 

59.2 

lb. 

103.2 

2. Englisli white whea.t, .... 

1.S47 

61.4 

107.8 

3. Wheat grown at Ecorchehoeuf in 1850, 

IMO 

69.9 

108.0 

4. La Charmoise wheat, .... 

1.350 

61.9 

108.0 

5. Albert wheat (3d year after importation), 

1.368 

63.3 

108.6 

6. Barker’s stiff straw (imported 1851), . 

1.871 

63.4 

109.7 

7. Bassian white wheat. 

1.378 

65.3 

110.2 

8. Herisson, ...... 

9. Bichelle de 17aples, .... 

1.380 

63.6 

110.4 

1.381 

64.0 

110.5 

10. Victoria^ 

1.381 

59.6 

110.6 

11. Spalding grown at Echorchebceuf in 1851, 

1.882 

62.6 

110.6 

12. Victoria, do. do. do. 

1.384 

62.8 

110.7 

13. Xeres (very hard), .... 

1.384 

64.3 

110.7 . 

14. Bussian white wheat (seventh year after ) 
importation), • . . . . } 

1.885 

63.6 

110.8 

15. Wheat grown near Pontleroy, 

1.388 

62.0 

111.0 

16. Sicilian wheat, 

1.390 

64.2 

111.2 

17. Nonette, 

1.391 

‘ 64.0 

111.3 

18. Bichelle de Orignon, .... 

1.896 

64.5 

111,7 

19. Albert (imported in 1851), . 

1.898 

65.2 

111.8 

20. Polish Wheat (very hard), . 

1.407 

69.7 

112.6 

Mean, 

1.874 

62.7 

109.9 


In running the eye over this table, we are at once struck with 
the fact that, contrary to the generally received opinion, there is 
no connection between the specific gravity and the weight per 
bushel. We find, in fact, that the highest specific gravity — 1.407 
— coiTesponds to one of the lowest weights per bushel ; and, on 
the other hand, the Bussian white wheat (No. 7), which is 65.3 lb. 
per bushel, has a low specific gravity; and this difference was 
obviously due to the form of the two grains, for the Polish wheat 
was unusually long, and the Bussian as remarkably round. 

But the most remarkable effect on the weight per bushel is pro- 
duced bjr the quantity of moisture in the grain. It appears that 
each grain has a normal per-centage of water, which it retains un- 
changed when preserved under ordinary circumstances, and the 
addition to and abstraction from this quantity have both the effect 
of lowering the bushel weight of the grain. This is I’emarkably 
seen in the following table, in which a grain containing normally 
16.11 per cent of moisture was gradually dried, and its specific 
gravity and bushel weight determined at intervals: — 
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Per-centage of 
vrater. 

Specific gravity. 

Weight per 
bushel. 

Amount of 
water lost by a 
bushel. 

16.11 

1.398 

Lb. 

65.2 

Lb. 

14.93 

... 

64.8 

0.76 

14.00 

... 

64.4 

1.87 

10.60 

... . 

63.5 

8.59 

7.94 

1.409 

64.2 

6.82 

7.24 

1.420 

63.8 

6.78 


We observe here that the weight per bushel diminishes gradu- 
ally until the moisture is reduced to 10.6 per cent, when it is 
nearly 2 lb. per bushel lower than at first; but by continuing to 
dry the grain its bushel-weight rises, although it never comes up 
to its original quantity. 

An addition to the normal quantity of water produces a similar 
effect; for when Spalding wheat was exposed in an atmosphere 
saturated with humidity, both its specific gravity and its bushel- 
weight were found to dimmish. We give the numerical results of 
the experiment, the first line showing the per-centage of moisture, 
specific gravity, and bushel-weight of the grain in its normal state; 
the other four, after the absorption of water : — 


Water per cent. 

Specific gravity. 

Bushel-weight. 

14.69 


Lb. 

1.882 

62.6 


... 

61.8 

16.96 

1.375 

61.6 

19.29 

1.860 

59.1 

31.17 

... 

53.8 


It thus appears that the absorption of 16 per cent of moisture 
had reduced the bushel-weight of this grain by nearly 9 lb. On 
exposure to the air the water thus absorbed is rapidly lost, and in 
two days it is again reduced to its normal quantity, but the wheat 
never regains its original specific gravity and bushel-weight ; and 
in this case the former remained at 1.361, and the latter at 59.2 lb. 
An important practical lesson is deducible from this experiment, 
for it shows that if a grain be once allowed to become moist, it 
suffers a permanent deterioration. It retains to a certain extent 
its swollen condition/'tad by the reduction in its weight per bushel 
its market value is m|teri4lly diminished. 

So far, then, these experiments show that the specific gravity^ of 
wheat varies within pretty wide limits, and that it has no relation 
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to the weight per bushel. Further, that the latter is liable to remark- 
able modifications dependent on the state of moisture of the grain, 
from which fact we learn two practical lessons of importance: first, 
that if the crop be allowed to become wet, after being cut, a perma- 
nentdeterioration of its bushel-weight is the consequence; and, second, 
that the practice of kiln-drying grain has the same eflfect. These mat- 
ters are, in the present state of practice, of no small importance, for 
the quality of grain is, in part at least, determined by its weight 
per bushel* But we have seen that this character is entirely uncon- 
nected with the specific gravity of the grain, and the question 
comes to be, which of the two aflEords the most accurate means of 
filing its quality ? In determining this point it becomes necessary 
to resort to analysis, and it may be well to remind the reader that 
experiment has shown that the nutritive value of any grain or 
other vegetable food is largely dependent upon the quantity of 
nitrogenous or protein compounds contained in it, and can be 
most accurately determined by ascertaining the richness of the 
grains in these substances. This is done in the following table, where 
the first column gives the quantity of water, and the other three 
the ash, nitrogen, and protein compounds in the dry grain : 


VABJJSTTr. 

Water in 
normal 
state. 

100 Parts of the dry wheat 
contained—; 

Ash. 

Kitrogen. 

Protein 

compounds. 

1. Petanielle noire, .... 


2.14 

1.71 

10.68 

2. English white wheat. 

14.47 

1.88 

1.88 

11.75 

3. Wheat grown at Ecorcheboeuf in 1850, 


1.89 

2.03 

12.68 

4. La Oharmoise wheat, 

14.97 

2.10 

1.87 

11.68 

5. Albert wheat (3d year after importation), 

15.64 

1.92 

1.97 

12.31 

6. Barker’s stiff straw (imported 1851), 

16.51 

1,88 

1.83 

11.43 

7. Bnssian white wheat, . 

15.00 

1.97 

2.03 

12.68 

k Herisson, * * . 

13.48 

2.19 

2.87 

17.93 

9. Bichelle de Naples, 

14.13 

2,11 

2.23 

13.93 

10. Victoria, 

15.49 

2.02 

2.45 

15.31 

11. Spalding (grown at Ecorcheboeaf, 1851), 

14.69 

2.03 

1.98 

12.37 

12. Victoria, do. do. do. 

13.27 

1.92 

1.89 

11,81 

13. Xeres (very hard), 

18.60 

1.91 

1.94 

12.12 

14. Bnssian white wheat (third year after ) 
importation), . . . . ( 

13.65 

1.77 

1,93 

12.06 

15. Wheat grown near Pontleroy, 

12.81 

mMM 


12.50 

16* Sicilian wheat, .... 

14.25 

2.11 


13.76 

17. Nonette, ..... 

13.11 

1.98 


13.06 

18. Bichelle de Grignon, 

14,11 

1.87 

1.99 

12.44 

19. Albert (imported 1851), 

16.11 

2.13 

2.15 

13.43 

20. Polish wheat (very hard). 

12.20 

2.18 

2.61 

16.31 

Mean, 

14.87 

1.98 

2.08 

13,01 


If, now, we compare these results with the bushel-weight and 
specific gravities of the same grains contained in the table at page 
178, we find that the per-centage of nitrogenous matter is in no way 
related to the weight per bushel* For example, the Eussian white 
wheat, weighing 65.3 lb, per bushel, and the heaviest examined, 











PROCEEDINGS IN THE LABORATORY. 


181 


contains only 12.68 per cent of albuminous matters, which is rather 
under the average, and is exactly the same as that in the wheat 
grown at Ecorcheboeuf in 1851, of which the weight is only 59.9 
lb. per bushel ; and the Polish wheat, which is among the richest 
in nitrogenous matters, is also among the lightest examined. On. 
the other hand, a distinct relation appears to subsist between the 
specific gravity and the protein compounds. Some remarkable 
exceptions are no doubt to be found, but, taking the mean of those 
having a low and a high specific gravity separately, the. advantage 
in nitrogenous matters is clearly in favour of the latter. 

Specific gravity is thus undoubtedly an index of the nutritive 
value of dinbrent varieties of wheat ; and though its indications 
are rough, and in some degree imperfect, it is a character worthy 
of a certain amount of consideration, although in the present state 
of matters it can only be relied upon to a limited extent. If wheat 
bore a price dependent on the quantity of nutritive constituents, 
^.e., of protein compounds it contained, the specific gravity, or, 
better still, the pei>centage of nitrogen, would be important, nay, 
indispensable characters; but in actual practice, the nutritive 
value of a wheat is a character in no degree considered in esti- 
mating its price ; in point of fact, the purchaser takes into con- 
sideration only the quantity and quality of the flour it will yield. 
For the former purpose, he selects a thin-skinned wheat, judging 
partly by its appearance, but very much also by^ his knowledge 
that certain varieties have been found by experience to yield a 
larger proportion of flour suited for the baker than others, and that 
the climate in which it has been grown has an efiect upon the 
thickness of the skin. In estimating the latter he looks to colour, 
and not to nutritive value. So far, indeed, is the quantity of pro- 
tein compounds from being an Indication of the price which will 
be paid for any sample of wheat in the market, it is rather the 
reverse ; for the hai’d wheats, which ai-e richer in nitrogen, and 
consequently most nutritive, produce a flour of indifferent colour, 
and consequently bear an inferior price. 

It is manifest that in this way the sale and purchase of grain is 
founded on an erroneous principle, but it is a principle dependent 
upon the prejudices of the consumer. So long as the public select 
flour, not by its nutritive properties, but its colour, that is to say, 
so long as they continue to sacrifice substance for appearance, it is 
obviously the interest of the farmer to produce a wheat of low spe- 
cific gravity, by doing which he gains as much as the consumer 
loses. Of the extent to which the former loses, some idea may be 
formed by reference to the tables contained in the preceding pages. 
When, for instance, a oompHrisonis made between the first and last 
wheat, it appears that% erbp of six quarters of the Petanielle noire 
will contain 303 lb*- of ^albuminous compounds, and the same 
quantity ofi Polish wheat no less than 463 lb., and if the price of 
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the former were fixed at fiOs., that of the latter ought to be almost 
exactly 90s., although in praqtice up such difference would exist 
It is clear, therefore, that there is no inducement for the farmer to 
produce a grain rich in albuminous compounds ; on the contrary, 
his interest is to obtain those which contain least, for they not only, 
as a general rule, produce a finer, a whiter flour, but they 
exhaust the soil to a smaller extent. In fact, the 160 lb, of excess 
of albuminous matters in six quarters of Polish wheat contain 26 
lb. of nitrogen, and to yield this quantity it would be necessary to 
add to the soil 2| tons of farmyard manure, or nearly 2 cwt. of 
Peruvian guano. As far, therefore, as human food is concerned, it 
is important to produce grain of low specific gravity, but that does 
not show that that character is an erroneous estimate of quality j 
on the contrary, the ignorant prejudice of the public induces them 
to select bread of inferior nutritive value, because it pleases the 
eye ; but in dieting large establishments, such as prisons and 
worliouses, where the amount of nutriment is generally very care- 
fully and closely apportioned to the requirements of tjie inhabi- 
tants, it becomes a character of no small moment. Still more is 
this the case with cattle, where the abundance of nutritive matters 
becomes the sole and only question. 

In all these observations the distinction between specific gravity 
and weight per bushel must not be misapprehended. The formpr 
enables us to estimate, with a certain degree of precision, the nutri- 
tive value of a grain, the latter does not ; but, so long as the 
whiteness of the flour, which any wheat will yield, regulates its 
price, then the weight per bushel is a valuable character to the 
farmer, for wheats with plump and well-rounded grains, which are 
those that weigh heaviest in the bushel, contain also the largest 
quantity of starch, and yield the whitest flour. 

If we turn now to the specific gravities of roots, it appears that 
very IMe has as yet been done. Practical men have no doubt 
entertained the opinion that hard and heavy turnips, that is to say, 
turnips which, when weighed in the hand, appeared heavy in pro- 
portion to their sisse, were to be preferred, but the accuracy of the 
opinion had never, so far as we know, been subjected to the test of 
experiment, either by comparing the results of feeding or by ana- 
lysis. German chemists, with special reference to the value of 
potatoes for the production of spirit, a branch of manufacture 
largely pursued in Germany, have determined the relation of 
specific gravity to the quantity of starch they contain, and though 
this gives some idea of their nutritive value it is but an approxima- 
tion. The most recent, and probably the most accurate, experi- 
ments are those of Pohl, who determined the starch and total 
solids in potatoes of different specific gravity. His results are as 
follows : — 



PEOCEEDINGS IN THE LABORATORY. ■ 


183 


SpdciSc 

gravity. 

Dry matter 
per cent. 

starch 
per cent. 

Specific 

gravity. 

Dry matter 
percent. 

Starch 
per cent. 

l . O&O 

23.84 

16,38 

1.106 

27.54 ■ 

20.06 

1.091 

24.09 

16.81 

1.107 

27.97 

20.46 

1.093 

24.07 

17.11 

1.108 

28.10 

20.69 

1.094 

24.98 

17.52 

1.110 

23.99 

21.32 

1.099 ; 

25.93 

18.43 

1.116 

29.50 

21.96 

1.101 

26.45 

18.98 

1.123 

31.64 

24.14 


These experiments are defective in one particular, which, though 
not necessary for the purpose for which they were made, is essen- 
tial to the exact estimation of thet nutritive value. There are no 
determinations of the albuminous compounds. As it appears, how- 
ever, that the quantity of starch and solid matters have both gone 
on increasing very rapidly, it seems a reasonable assumption that 
these nitrogenous matters have increased pcf,Ti passu; and if this 
be the case, it is at once obvious that specific gravity must be a char- 
acter of excessive importance in estimating the value of potatoes. 
In point of fact, its importance has been admitted in practice, and 
a patent is in existence founded on this very character. The 
potatoes are divided into two or more qualities by the use of a 
solution of salt of a certain specific gravity : all those that sink in 
it — that is, have a higher specific gravity than the fluid — are con- 
sidered as of good quality, and bear a higher price, while those 
which float are rejected as inferior. The importance of the char- 
acter is obvious from the experiments just quoted; for if we 
assume the quantity of dry matter to express the nutritive value 
of the different potatoes, a system which, though not absolutely 
correct, is at least an approximation to the truth, it is obvious that 
the purchaser of 100 tons of potatoes, having a specific gravity of 
1.123, gets in exchange for his money as much nutriment as would 
be contained in 132 tons of specific gravity, 1.090. 

The specific gravity of the turnip^ has, for the last few years, 
formed the subject of a very extensive series of experiments on 
the part of the Marquess of Tweeddale, undertaken with the view 
of permanently improving the quality of that crop. It is not iny 
object here to enter upon the particulars of these experiments. It 
will suffice for my present purpose to observe, that their principle 
consists in selecting the turnips of highest specific gravity, which 
are then planted out for seed, and the seed saved from them is found 
to produce turnips of specific gravity above the average. From 
this crop the specifically heaviest bulbs are again selected, and 
their produce is treated in the same manner, and thus, after several 
years, a crop is obtained materially higher in specific gravity than 
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that with which the experiments started. ^The question which 
remained for determination wi&.^to ascertain whether an increase 
in specific gravity really indfcated ^an increase in nutritive value. 
For the determination of this pOmt I have made analyse# of a 
number of turnips grown by the noble Marquess, the resolts of 
which I now propose to detail. * * 

Some preliminary information is required as to the* mode in 
which the specific gravities were ascertained, and the analyses 
conducted. 

* The specific gravity is determined by means of an apparatus 
contrived by Mr Stevenson, philosophical instrument maker, 

Lothian Street, Edinburgh. It 
consists of two cylindrical vessels 
of glass; one is of suflScient 
^size to contain the largest tur- 
nip; and at one side, near the 
upper part, it has an aperture 
directed downwards, and fur- 
nished with a stopcock. The 
other vessel is long and narrow, 
and is graduated on one side 
into pounds and ounces, so that 
it indicates the weight of any 
quantity of water which may be 
poured into it. The mode in 
which the specific gravity is de- 
termined depends upon whether 
the turnip be heavier or lighter 
than water. The larger wide 
vessel is first filled with water 
to a height above the level of 
the stopcock, which is then opened, and the superfluous water 
allowed to flow out. When it has ceased dropping, the graduated 
cylinder is placed under the stopcock, the other vessel being put 
on a box or stool sufiGiciently high to admit of this being done. 
The turnip of which the specific gravity is to be determined is 
then carefully introduced into the water, which immediately begins 
to escape by the aperture in the side. If the turnip floats on the 
water, then that which flows out is, according to a well-known 
hydrostatic law, equal in weight to the turnip, and is at once 
determined by the graduation on the long cylinder. The turnip 
is then pushed under the surface, either by the point of the finger, 
or, better still, by means of a brass ring attached by a stout wire 
to a cross piece which fixes on the top of the cylinder. An ad- 
ditional quantity of water is thus expelled, and the weight now 
indicated on the measure is that of a quantity of water equal in bulk 
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to the turnip. There are thus obtained, the weight of the turnip 
itself, and that of an equal bulk of water, which are the data 
requisite for the determination of its specific gravity. If the tur- 
nip is heavier than water, the ini^rument is only capable of deter- 
mining the latter quantity, and th^, weight of the turnip must be 
got by actual weighing. The specific gravity of the juice was 
obtained by the use of the 1000 grain bottle. The specific gra- 
vities of the turnips were determined at Tester, those of the juices 
by myself, when they were expressed for analysis. 

The mode of analysis claims but little notice, as it was substan- 
tially the same as that adopted in my previous analysis, published 
in the Transactions of the Highland and Agricultural Society^ 
New Series, vol. v. The determination of the pectic acid and oil 
were omitted, as previous experience had shown that they were 
of little importance in estimating the nutritive value of the roots ; 
but instead of these,* the specific gravity of the juice and the quan- 
tity of dry matters contained in it were ascertained. The andyses 
consist of two series, the first made last autumn, and the second on 
turnips which bad been preserved during the winter. The analyses 
of the latter series are distinguished by an asterisk. The details 
are given in the following pages ; — 


PIEST SEEIES. 


No. 1.— Green Top White. 
Ybstek Mains.— soil. 


Specific gravity of juice, . 1.02S 

Dry matter in 100 parts of juice, fi.63 
TKANS.— JANUAKY 1856. 


No. 2,— Green Top White. 
Danskin,— 



Specific gravity, . 

0.841. 


Specific gravity, 

0.894. 

1 ' 

( Pectic acid and lignine, 

173.5 


! Pcctic acid and lignine, 

182.0 

< Protein compounds. 

. 12.0 


Protein compounds. 

10.3 


( Ash, 

8.5 

^ 1 

: Ash, 

10.7 


Total fibre, 

194.0 


Total fibre, 

203,0 


( Water, 

. 9460.0 

1 

[ Water, 

Protein compounds, 

. 9400.0 


< Protein compounds, 

. 51.0 

,v 

§ * 

. 83,6 


( Sugar, gum, &c., 

299.0 

S 1 

[ Sugar, gum, &o., . 

363.4 



10,000.0 



10,000.0 


Ash, • . 

. 67.0 


Ash, . • 

Phosphates, 

. 66.0 


Phosphates, 

. 7.0 


, 7.0 


Phosphoric acid in alka- 

1 3.0 


Phosphoric acid in alka- 

1 


line salts, 


line salts, 



Nitrogen in fibre, . 

. 1.9 


Nitrogen in fibre, . 

. 1.6 


Do. in juice, . 

, 8.1 


Do. in juice . 

. 5.4 


Specific gravity of juice, . 1.020 

Dry matter in 100 parts of juice, 4.71 
o 
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No. 3.— Purple Top Yellow. 


Yestee Mains. — Medium 

soil. 


Specific gravity, , 0.860. 


3>> 

f Pectic acid and lignine, . . 

179.0 


1 Protein compounds. 

14.0 

1 

f Ash, ... 

9.0 


Total fibre, 

202.0 


[ Water 

9452.0 

*1 

< Protein compounds, 

47.6 

s 

( Sugar, gum, &c., . 

298.5 


10,000.0 


Ash, 

. 49.0 

Phosphates, 

. 6.0 

Phosphoric acid in alka- ) 
line salts, . ( 

.9 

Nitrogen in fibre, 

. 2.23 

Do. in juice, 

. 7.57 


Specific graTity of juice, . 1.026 

Dry matter in 100 parts of juice, 4.90 


Ho. 4.— Purple Top Yellow, 

Yestee. — Clay soil. 

Specific gravity, . 0,904. 

( Pectic acid aud lignine, , 191.7 

A < Protein compound^ , 18.0 

^ I Asli, » • • ' 10.3 

Total fibre, . 220.0 

t 3 C Water, . . . 9329.0 

< Protein compounds, . 93.0 

S ( Sugar, gum, &e., . . 358.0 

10,000.0 

Ash, . . . 07.0 

Phosphates, • . 7-0 

Phosphoric acid in alka- } a 
line salts, . } 

Nitrogen in fibre, , . 2.87 

Do. in juice, , 10.23 

Specific gravity of juice, . 1.030 

Dry matter in 100 parts of juice, 6.82 


No. 6.— Green Top Yellow. 

Yestee.— « oi7. 

Specific gravity, « 0.952. 

( Peotio acid and lignine, . 201.7 

s| < Protein compounds, . 13.3 

(Ash, ... 9.0 

Total fibre, . 224.0 

^ Water, . , . 9245.0 

< I Protein compounds, . 56.0 

S Sugar, gum, &c., . . 475.0 

10,000.0 

Ash, • . . 41.0 

Phosphates, . . 8.0 

Phosphoric acid in alka- ) | q 

line salts, *. y ‘ 
Nitrogen in fibre, . 2.12 

Do. in juice, . 8.88 

Specific gravity of juice, . 1.030 

Dry matter in 100 parts of juice, 6.20 


No. 6,— 


Specific gravity, . 0.937. 

( Pectic acid and lignine, . 239.0 

c| < Protein compound, • 13.6 

(Asb, . . . 10.6 

Total fibre, • 263.0 

^ ( Water, . . . 9257.0 

< Protein compounds, . 73.7 

S ( Sugar, gum, &c., . . 406.3 

10,000.0 

Ash, . ... 72.0 

Phosphates, . ,10.0 

Phosphoric acid in alka- ) . ^ 

line salts, . j 
Nitrogen in fibre, ' . 2.16 
Do. in juice, . 11.76 

Specific gravity of juice, . 10.36 

Dry matter in 100 parts of juice, . 6.83 
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No, 7.— Swede. 

Yjjssteb. — Medium soil. 



specific gravity, • 

1.015. 


( Pectic acid and lignine. 

. 187.8 


< Protein compounds. 

10.5 


(Ash, 

7.7 


Total fibre. 

206.0 


f Water, 

. 9232.0 

.to 

§ 

< Protein compounds, 

58.5 


( Sugar, gum, &o., * 

508.5 


10,000.0 


Ash, 

. 72.0 

Phosphates, 

. 7.0 

Phosphoric acid in alka- ) 
line salts, . ) 

1.0 

Nitrogen in fibre. 

. 1.67 

• Do. in juice. 

. 9.33 


Specific gravity of juice, . 1.037 

Dry matter in 100 parts of Juice, 6.72 


No. 8,— 


Specific gravity, . 0.911. 

f Pectic acid and lignine, . 251.2 

A < Protein compounds, • 13.8 

(Ash, . . . 11.0 

Total fibre, . 276.0 

^ ( Water, . . , . 9269.0 

•| < Protein compounds, . 40.2 

( Sugar, gum, &c., , . 414.8 

10,000.0 

Ash, , 48.0 

Phosphates, . . 7.0 

Phosphoric acid in alka« ) ^ 

line salts, . J 
Nitrogen in fibre, . 2.20 

Do. in juice, . 6.40 . 

Specific gravity of juice, . l»032 

Dry matter in 100 parts of juice, 6.80 


No. 9.— Purple Top. 

Yestbb. 

Specific gravity, • 0.861* 

i Pectic acid and lignine, . 249.0 

< Protein compounds, . 29.0 

fei ( Ash, . . , 28.0 

Total fibre, . 306.0 

^ C Water, ... . 9329.0 

'I < Protein compounds, . 33.0 

S ( Sugar, gum, &c., . . 332.0 

10,000.0 

Ash, . • 49.0 

Phosphates, . • 7.0 

Phosphoric acid in alka- ) » ^ 

line salts, . 5 

Nitrogen in fibre, . 4.70 

Do. in juice, . . 5.21 

Specific gravity of juice, . 1.029 

Dry matter in 100 parts of juice, 5,49 


No. lO.—Green Top. 

Yesteb. — Clay soU. 
Specific gravity, • 0.933. 


C Pectic acid and lignine, . 182.0 

r| < Protein compounds, . 21.0 

fei ( Ash, , . . 18.0 

Total fibre, 221.0 

(Water, . . . 9554.0 

< Protein compounds, • 44.0 

S ( Sugar, gum, &o., '• • 181.0 

10,000.0 

Ash, . . . 43.0 

Phosphates, . . 15.0 

Phosphoric acid in alka> ) 
line salts, . f 
Nitrogen in fibre, . 3.25 

Do. in juice, • 6.97 

Specific gravity of juice, . 1.023 


Dry matter in 100 parts of juice, 4.20 



Juice, Fibre, 
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No. 12. — SwedA 
Yssim— 

Specific gravity^ • 1.010. 

( Pectio acid and lignine, * 317.0 

t| \ Protein compounds, . 16.0 

fe. (Ash, . . . 11.0 

Total fibre, 343.0 

^ f Water, . . , 9087.0 

‘I < Protein compounds, . 108.0 

S ( Sugar, gum, &c., . ; 462,0 

10 , 000 ^ 

Ash, . . . 64.0 

Phosphates, . .10.0 

Phosphoric acid in alka- \ t 0 
line salts, , f * 
Nitrogen in fibre, . 2.47 

Do. in juice, . 17.10 

Specific gravity of juice, . 1042 

Dry matter in 100 parts of juice, 8.27 


No, 13. — Swede. 

— Clay Boil, 

Specific gravity, J,016. 


^ C Peotic acid and lignine, . . » 247.0 

« -J Protein compounds, . .• 19.0 

(Ash, 12.0 

Total fibre, , 278.0 

g ( Water, ..... 9101.0 

•£ < Protein compounds, . . . 58.0 

( Sugar, gum, &c., . . . 563.0 

10,000.0 

Ash, .... 60.0 

Phosphates, . . . 10.0 

Phosphoric acid in alkaline salts, .H 

Nitrogen in fibre, . . . 3.02 

Do. in juice, . . , g.28 

Specific gra^ty of juice, . ^ , 1.037 

. Dry matter in 100 parts of juice, , . 7.48 
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SECOND SERIES. 


No. 1.*— Tweeddalo Purple Top. No. 3.*— T^veeddale Purple Top. 


Yestbr, 

Specific gravity, .1 

^ i Pectic acid and lignine, 
s| < Protein compounds, 

^ ( Ajsh, . a 

Total fibre, 


Ash, . » « 92 

’ Phosphates, . . 12 

Phosphoric acid in alkar ) o 
Une salts, . \ 

Nitrogen in fibre, . 2.05 

Do. in juice, . 15.65 

Specific gravity of juice, . 1,041 

Dry matter in 100 parts of juice, 7.31 


Yesteb. 

Specific gravity, .807. 

^ I Pectic acid and lignine, . 
c| < Protein compounds, 

Total fibre, . 

^ ( Water, 

'I <1 Protein compounds, 

^ ( Sugar, gum, &o., . 


10,000.0 


10,000.0 


Ash, . . . 75. 

Phosphates, . . 19. 

Phosphoric acid in alka- ) , k 

line salts, . { 

Nitrogen in fibre, « 3.1 

Do. in juice, . 9.0 

Specific gravity of juice, . 1.036 

Dry matter in 100 parts of juice, 6.84 


No. 2.* — ^Tweeddale Purple Top. No. 4.*-— Tw^eeddale Purple Top. 


Yestbr. 

Specific gravity, .1 

( Pectic acid and lignine, 

< Protein compounds, 
(Ash, 

Total fibre, 

^ ( Water, 

< Protein compounds, 

( Gum, sugar, &o., . 


10,000.0 


Ash, . . . 82.8 

Phosphat^ . .17.1 

Phosphoric acid m alka- 1 
line salts, . J ‘ ^ 

Nitrogen in fibre, • 3.1 

Do. in juice, . 13,4 

Specific gravity of juice, . 1.031 

Dry matter in 100 parts of Juice, 5.91 


Yesieb. 

Specific gravity, .850. 

Pectic acid and lignine, . 321.37 

Protein compounds, . 22. 

Ash, . . .20. 

Total fibre, . 363.37 

Water, . . . 9260. 

Protein compounds, . 53.3 

Sugar, gum, &c., . . 323.33 


10,000.00 

Ash, . . .77. 

Phosphates, . . 12. 

Phosphoric acid in alka- ) a 
line salts, . ) ' 

Nitrogen in fibre, . 3.5 

Do* in juice, , 8.5 

Specific gravity of juice, . 1.010 

Dry matter in 100 parts of Juice, 5.91 
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No. 5.***— Tweeddale Purple Top. 
Yesteiu 

Specific gravitj, ,866, 

^ C Beetle acid and lignine, . B12.5 

J < Protein compounds, . 18.5 

( Ash, . . . 17.0 

Total fibre, • 348.0 

^ I V^Tater, • ■ • 0258.0 

•| < Protein compounds, . 84.5 

S ( Sugar^ gum, &c., . 309.5 

10,000.0 

Ash, ... 68. 
Phosphates, . . 9.8 

Phosphoric acid in alka- ) 

' line salts, . ) 

Nitrogen in fibre, . 2.95 

Do. in juice, • 13.45 

Specific grayity of juice, , 1.035 

Dry matter in 100 parts of juice, 6.64 


No. 6.*— Tweeddale Purple Top. 
Ybsteb. 


Specific gravity, .782. 

C Pectic acid and lignine, . 283.5 

.*1 i Protein compounds, . 16.9 

f^(Ash, / . . 22-6 

Total fibre, . 323.0 

Water, . . . 9313.0 

*1 < Protein compounds, . 38.3 

S ( Sugar, gum, &c., . 330.7 

10,000.0 

Ash, . . . 72.0 

Phosphates, . . .12.0 

Phosphoric acid in alka- ) 
line salts, . { 

Nitrogen in fibre, . 2.7 

Do. in juice, . 5.3 

Specific gravity of juice, . 1.028 


Dry matter in l66 parts of juice, 8.87 


In discussing these analyses, there are several points which 
merit consideration. 

The most prominent is the fact, that all the turnips except the 
Swedes are specifically lighter than water, which is at variance 
with all our preconceived ideas. We know that sugar, gum, 
protein compounds, &c., when dissolved in water, increase its 
specific gravity, and that fibre and pectic acid are also heavier 
than that fluid ; and hence we should be prepared to expect that 
all turnips should be heavier than water. The reverse of this, 
however j is the case ; and on considering the cause of this pheno- 
menon, it appeared to me that the most reasonable explanation 
was, that the cells of the turnip must contain air. In order to 
ascertain the accuracy of this explanation, a piece was cut from 
the most compact part of a yellow turnip, which showed not the 
least trace of sponginess, and immersed in water — a small weight 
being placed upon it, in order to retain it below the surface ; the 
vessel containing it was then placed under the receiver of the air- 
pump, and the air exhausted. As soon as the pressure diminished, 
bubbles, of air made their appearance on the surface of the turnip, 
and rose in rapid succession through the water, and continued to 
he given off abundantly for a considerable time. When the air 
was re-admitted into the receiver, the turnip had increased con- 
siderably in specific gravity, but it was found impracticable to 
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bring it up to that of water, apparently because the air could not 
be entirely removed from the cells in the interior of the mass. It 
is obvious that this peculiarity of the turnip introduces a consider- 
able uncertainty into the determination of its specific gravity in 
the way indicated, for in doing so we are much in the same pre- 
dicament as when the weight per bushel of a grain is taken, and 
in both cases the ratio of bulk to weight of substances containing 
interstices filled with air is determined. It is obvious that this 
must materially modify the inferences to be drawn from the specific 
gravities of turnips lighter than water, and possibly also to some 
extent of those heavier than that fluid. If, for instance, it were pos- 
sible by any process to remove from a turnip a portion of the water 
it contains, and to replace it by air, its specific gravity would be 
diminished, but its value would be increased, because the purchaser 
would obtain in a ton, for his money, a smaller quantity of water and 
more nutritive matters. A priori^ therefore, we should be entitled 
to expect that the specific gravity must be a character liable to some 
uncertainty ; and the analyses which have been given indicate 
that though, on the average of the whole, it does to a certain 
extent represent their nutritive value, yet, in individual instances, 
it would lead to serious errors. This is more prominently brought 
out by the following table, in which the turnips are arranged in 
the order of their specific gravities, along with their per-centage of 
dry matters, and the quantities of nitrogen and protein com- 
pounds, calculated on 10,000 parts, — data which are of the 
greatest importance in estimating their nutritive value : — 

I. — Tablb, showing the Quantity of Dry Matters, Nitrogen, and Protein Compounds, 
in the Turnips, arranged in the order of their Specific Grayity : — 


Number of 
turnip. 

Specific gravity 
of ttumip. 

Per-centage of 
dry matter in 
turuip. 

Total nitrogen 
in 10,000. 

Total protein 
compounds in 
10,000. 

. 6* 

0.^82 

6.87 

8.00 

60.2 

3* 

0.807 

9.26 

12.10 

76.0 

X 

0,841 

5.44 

10.00 

63.0 

4 

0.850 

7.40 

12.00 

75.3 

3 

0.861 

6.71 

9.91 

62.0 

5* 

0.866 

7.42 

16.40 

103.0 

3 

0.866 

5.48 

9.80 

61.5 

11 

0.884 

8.86 

16.20 

96.0 

2 

0.894 

6.00 

7.00 

43.9 

4 

0.904 

6.71 

18.10 

82.6 

8 

0.911 

7.31 

8.60 

54.0 

. 10 

0.983 

4.46 

10.22 

65.0 

6 

0.987 

7.43 

13.90 

87.2 

$ 

0.952 

7.55 

11.00 

69.8 

2 * 

0.941 

8.46 

16.60 

108.5 


0.954 

9.46 

17.70 

111.2 

12 

1.010 

9.18 

•19.66 

X23.0 

7 •' 

1.016 

7.68 

11.00 

69,8 

13 

1,016 

8.99 

12.80 

77.0 
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In examining this table, it is obvious that the specific gravity 
does not correspond in any way with the per-centage of total solids ; 
for we find that the turnip, No. 3*, although of low specific gravity, 
has an amount of solid matter surpassed only in one case, while 
the lowest quantity of solids corresponds to a specific gravity 
which exceeds the average. Further, if the mean of the ten 
lowest and nine highest specific gravities be taken, the difference 
in the average quantity of total solids proves very small. The 
numbers stand thus : — 

Specific gravity. Total solids. 

Mean of the first ten, . . 0.855 7.01 

Mean of the last nine, . . 0.963 7.83 

Mean of the whole nineteen, . 0.906 7.41 

So that a very considerable variation in specific gravity cor- 
responds with a difference of no more than 0.8 per cent of total 
solids. It is different, however, when the nitrogenous or protein 
compounds are considered; for, though numerous anomalies appear, 
they are undoubtedly greatly increased when the specific gravity 
is high. Taking the average of the first and last half as before, it 
appears that in the 10,000 parts of the former there are 71.3 of 
protein compounds, and in the latter 843. But this result is only 
obtainable from the averages, for in individual cases the variations 
are exceedingly great, and the two highest specific gravities corre- 
spond to quantities of nitrogenous matters which scarcely exceed the 
average. The conclusion, therefore, to be drawn from the whole 
facts appears to be, that though a high average specific gravity 
undoubtedly indicates a high nutritive value, the character must 
be applied only with extreme caution to individual turnips. 

It is unquestionable that the anomalies observed are to be attri- 
buted to the variable quantity of air contained in the cells ; and if 
it were entirely absent, it admits of no doubt that specific gravity 
would be a much more precise character. It is necessary, there- 
fore, to ascertain whether there are any methods by which the 
uncertainty dependent upon this peculiarity can be got over. A 
moment’s consideration shows that the specific gravity of the juice 
is not subject to the same uncertainty. It is squeezed out of the 
cells, and of course contains no imprisoned air. It is liable to this 
objection, however, that its specific gravity can indicate accurately 
only the proportion of the nutritive matters soluble in water. On 
examining, however, the analysis of the different turnips, it is 
apparent that the greater part of the nutritive matters are con- 
tained in the juice, and that the fibre forms a comparatively smaU 
proportion of the whole. Further, there is every reason to suppose 
that the more soluble substances, from the greater facility with 
which they can be assimilated by the animals, have a higher nutri- 
tive value than those contained in the insoluble or difficult soluble 
fibre. The composition of the juice may therefore be assumed to 
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give a near approximation to the value of the whole turnip. That 
its specific ^avity, also, gives trustworthy indications of the nutri- 
tive value is apparent from the following table, which is con- 
structed in a manner similar to that given in a former page, except 
that the turnips are arranged in the order of the specific gravity 
of their juices • 

XL—TablIi showing the Quantity of Solid Matters and Protein Compounds in the 
Turnips arranged in the order of the Specific Gravity of their Juice. 


Speaifie gravity 
of juice. 

Dry matter in 
lOOpai'tsofthe 
juice. 

Dry matter in 
100 parts of the 
turnip. 

Total nitrogen 
in 10,000. 

Total protein 
compounds in 
10,000. 

1.020 

4.71 

6,00 

7.00 

43.90 

1.023 

4.20 

4.46 

10.22 

66.0 

1.025 

5.63 

5.44 

10.00 

63.0 

1.025 

4.90 

B.4S 

6.80 

61.6 

1.029 

5.49 

6.71 

9.91 

62.0 

1.030 

’ 6.28 

7.66 

11.00 

69.3 

1.030 

6.32 

6.71 

13.10 

82.5 

1.031 

5.91 

8.46 

16.50 

103.6 

1.032 

6.30 

7.31 

8.60 

54.0 

1.032 

6.07 

8.85 

16.20 

96.0 

1.035 

6.83 

7.43 

13.90 

87.2 

1.035 

6.64 

7.42 

16.40 

103.0 

1.036 

6.84 

9.26 

12.10 

76.0 

1.037 

6.72 

7.68 

11.00 

69.3 

1.037 

7.48 

8.99 

12.30 

77.0 

1.041 

7.81 

9.46 

17.70 

111.2 

1.042 

8.27 

9.13 

19.66 

123.0 


From this table it appears that the specific gravity of the juice 
is the most absolute indication of the quantity of dry matters con- 
tained in it, and it gives also a tolerably exact idea of the whole of 
the solid matters contained in the turnip. An exception is no doubt 
found in the first in the table, which, though the lowest specific gra- 
vity, contains a larger quantity of total di*y matters than those 
which follow it ; but with all the others we observe a pretty close 
concordance between the two quantities. This is more prominently 
brought out when we take the average of the highest and lowest 
specific gravities. It then appears that the nine lowest correspond 
on the average to 6,35 per cent of dry matter in the turnip, and 
the eiglit highest to 8.52. Exactly the same observations are 
applicable to the protein compounds. The largest and smallest 
quantities of these Constituents correspond also, to the highest and 
lowest specific gravities of the juice, and though a similar corre- 
spondence is not in all cases observable, the average of the whole of 
the analyses leads to the same result. The nine lowest specific 
gravities correspond to 67.0 parts in the ten thousand of protein 
compounds, and the eight highest to 92.8, It is unnecessary for 
me to extend the discussion to the variations in the other indi- 
vidual constituents of the turnip, which are of less moment in form- 




J94 PROCEEDINGS IN THE LABORATOUY, 

ing an opinion of its nutritive value, although they are not without 
interest. It does not appear that there is any relation between 
their proportions and the specific gravity, and for the purpose of 
drawing conclusions the quantities of nitrogenous matters and 
total solids are all that are required, the former as indicating 
the quantity of flesh-forming nutriment, the latter that of the 
respiratory elements, which can be determined with sufficient 
accuracy for practical purposes, by taking the difference of the two 
numbers. 

The conclusions to be drawn from these experiments are suffi- 
ciently obvious, ist, It appears that the specific gravity of the 
whole turnip is a rather uncertain guide to the determination of its 
nutritive value, for it is open to a soui*ce of fallacy dependent upon 
the quantity of air contained within the cells, which there is every 
reason to suppose varies in different turnips, and is no doubt the 
cause why all, except Swedes, are lighter than water. 2d, It 
appears that the specific gravity does not correspond in any way 
with the quantity of solid matters, but that the protein compounds 
are somewhat increased. It is scarcely safe, however, to conclude 
that this will be observed in all cases, the more especially as it is 
not possible to explain it in a satisfactory manner; and we find that, 
in individual instances, the variations from the mean are so great and 
uncertain in their direction, that the small superiority in the pro- 
tein compounds, when the specific gravity is high, is most pro- 
bably fortuitous. 3d, The specific gravity of the juice gives a 
very accurate estimate of the nutritive value of a turnip, for it 
shows that the quantity both of solid matters and of protein 
compounds is larger, and the relation between them is sufficiently 
close to make it possible to rely upon it with certainty. 

In short, the general conclusion is, that the specific gravity of the 
juice gives a more accurate estimate of the value of the turnip than 
that of the whole root. It is not, however, to be supposed that the 
latter is devoid of value, ibr it appears to me that it is calculated 
to give very valuable information as to the keeping qualities of 
different turnips. It admits of no doubt, that the turnips which 
have the highest specific gravity are those with the smallest num- 
ber of air-cells. Now, it is an established fact that the exclusion 
of air is a most essential point, when we wish to preserve vege- 
table matters unchanged, for it is its presence which promotes 
fermentation, putrefaction, and all those changes which cause 
their deterioration. If the access of the external air is preju- 
dicial, it is not difficult to see that that which is imprisoned in 
the cells, and comes into immediate contact with the decomposable 
matters, must be doubly injurious. Hence it is that the swede, 
which has the highest specific gravity — that is, has the smallest 
quantity of air in its cells — is tbs best-keeping turnip, and is still 
•serviceable in late spring when all the other varieties are nearly, 
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if not altogether, useless. Such being the case, it appears that the 
value of a turnip may be most accurately determined by ascertain- 
ing both the specific gravity of the whole root and of its juice ; 
the former chiefly as a means of testing its keeping, the latter 
its nutritive qualities. The greatest triumph of agricultural art 
would be to obtain a turnip of which the cells were entirely devoid 
of air, and then the specific gravity of the juice would become an 
unnecessary character, that of the entire root being in that 
case sufficient for all purposes. Let us hope that this may be the 
eventual result of the experiments which the Marquess of Tweed- 
dale has now in progress. 

As regards the general applicability of specific gravity to deter- 
mining the value of different crops, the details I have given, both 
of Reiset’s experiments and my own, leave no doubt, but it is obvi- 
ous that the question is complicated by various circumstances, — in 
the grains, by the ignorant prejudices of the public in favour of a 
bread which shall please tEfe eye, and in the case of roots, by the 
difficulties introduced by the presence of air in their *cells. Time 
will no doubt open people’s eyes to the absurdity of sacrificing the 
substance for the shadow, and further experiment enable us to fix 
some mode in which specific gravity may be made as useful a cha- 
racter in agriculture as it has long been in the other arts. 

n. ON THE COMPOSITION OP THE CABBAGE USED FOR FEEDING PURPOSES. 

The cabbage grown for feeding attains a very large size before 
its heart is formed, and after that time increases comparatively 
little in weight, the outer leaves decaying to a greater or less 
extent. But although this is the case, it is not customary to make 
use of it until the heart is formed, when it is considered to be ripe, 
and to have obtained its maximum of feeding value. Should this 
opinion be correct, then nothing can be objected to the practice ; 
but should it prove that the nutritive value is as high during the first 
as it is during the latter part of its growth, then the cabbage might 
be advantageously used much earlier in the season tlian has 
hitherto been usual. I owe to Mr Telfer of Cunning Park the 
opportunity of submitting this point to the test of experiment, by 
making analyses of cabbage before and after the heart was formed. 

The analyses were made in the usual way, but great care was 
taken that the quantity used for this purpose should represent with 
fairness the average composition of the whole cabbage. 

The young cabm^ge (that is, the specimen taken before the form- 
ation of the heart) gave-— 


ProiBin compounds, 

. 

• 

2.n 

Fibre, gum, sugar, &o.. 

. 

. ' 

4.61 

Ash, , . 

• 

• 

1.60 

Total solids, 

. . 


8.22 

Water, 

• ^ 

• 

91.78 

100.00 

Nitrogen, 

. 

. 

0,84 
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The ash contained — 


Potash, 




29.75 

Chloride of potassium, 




2.94 

Chloride of sodium, 




9,33 

Lime, 




. 18.53 

Magnesia, 




3.43 

Oxide of iron, 




.46 

Sulphurio acid, 




11.78 

Phosphoric acid, . 




6.76 

Carbonic acid, 




15.48 

Silica, 




.48 

Sand, 




1.16 

Charcoal, . 




.10 

100.19 


This analysis, when re-calculated after deduction of the sand and 
charcoal, gives — - 


Potash, 



30.07 

Chloride of potassium, 



2.97 

Chloride of sodium, 

, t 


9.43 

Linjp, 



18.73 

Magnesia, 



3.47 

Oxide of iron. 



0.46 

Sulphuric acid, 



11.91 

Phosphoric acid, . 



. 6.82 

Carbonic acid. 



16.66 

Silica, , , , 



0.49 




100.00 


In analysing the full-grown cabbage, the outer green leaves 
were separated from the heart, and each subjected to a separate 
analysis, and the results were — 


Protein compounds. 


Outer leaves. 

1.63 

Heart. 

0.94 

Fibre, gum, sugar, *&o., 


6.06 

4.08 

Ash, 

• 

2.23 

0.56 

Total solids, 


8.92 

5.58 

Water, 

* 

91,08 

94.48 

Nitrogen, 


,100.00 , 

0.26 * 

100.00 

0.16 

comporadon of die ash 

was — 



Potash^ 


14.18 

37.34 

Soda, . 



1.01 

Chloride of potassium, . 


8.27 

Chloride of sodium. 


8.69 

5V53 

Lime, . » . 


23.42 

11.22 

Magnesia, 


3.06 

2.81 

Oxide of iron, . 


1.79 

0.41 

Sulphuric acid. 


16.71 

13.49 

Phosphoric acid, 


2.80 

6.27 

Carbonic acid. 


14.33 

18.62 

Silica, . 


2.63 

0.80 

Sand, 


2.98 

8.23 

Charcoal, 


1.61 

0.18 



89.47 

99.81 
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The same calculated without sand and charcoal — 


Potash, . 



14.96 

38.74 

Soda, . . 



’ . 

1.05 

Chloride of potassium, 



8.71 

if 

Chloride of sodium. 



9.16 

5.73 

Lime, 

Magnesia, 



24.68 

11.64 



3.22 

2.91 

Oxide of iron, 



1.89 

0.43 

Sulphuric acid, 



16.56 

13.99 

Phosphoric acid, . 



2.95 

5.47 

Carbonic acid, 



15.10 

19.21 

Silica, 



2.77 

100.00 

0.83 

100.00 


A comparison of these analyses displays several points of con- 
siderable interest. It appears that the quantity of solid matters in 
the young cabbage, ana in the outer leaves of the full-grown plant, 
materially exceeds that in the heart of the latter, and this is consist- 
ent with all we know of the chemical constitution of plants. It 
has been established that blanched or etiolated plants contain more 
water, and are poorer in nutritive matters, than those which have 
been exposed to the sun’s rays, and have grown under normal 
conditions. Now the heart of a cabbage is protected from the 
light by the outer leaves, and is in the condition of a plant which 
has been etiolated by exclusion of light, and with this its chemical 
composition also agrees. The proportion of protein or albuminous 
compounds is also much less in the heart of the cabbage than in 
the external leaves or the young plant. Indeed, it is obvious that 
the latter has a materially higher nutritive value, as indicated by 
the per-centage of nitrogen, than either the external part, or the 
heart of the mature cabbage ; and it is clear that the young cab- 
bage may be advantageously employed for feeding before it has 
formed its heart. In fact, from its superiority at that period, it 
may be used even when its weight falls considerably short of that 
which it may afterwards attain. In order to illustrate this point, 
let us suppose that the full-grown cabbage consists in equal pro- 
portions of heart and external leaves. Then it will contain on the 
average 1.28 per cent of protein compounds ; and if this be taken 
as the measure of its nutritive value, as has been done by Bous- 
singault and other observers, 100 tons of the young cabbage will 
be equal in the production of flesh to 170 tons of the full-grown 
plant. / 

The large proportion of ash contained in the ms^ture leaves is 
also rema^able. In the old cabbage, it is fotu^ times as 

great as it is in the heart, and a similar, though quite so great 
an excess, is also observed in the young cabbage. Tne variations 
in the composition of the ash are also extremely remarkable. We 
see that the quantity of potash in the heart greatly exceeds that in 
the other two ashes. But the difference is most conspicuous 
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between the outer jand inner leaves of the same cabbage, the latter 
containing just twk^ as much potash (including, of course, that 
existing in the chlonde of potassium) as the former. The defi- 
ciency of potash in the outer leaves appears to be made up by lime, 
which is present in very large quantity. A careful inspection 
of the analyses will point out other interesting peculiarities which 
it is unnecessary to specify. 

In estimating the value of the field cabbage in relation to other 
cattle food, it may be most safely compared with the turnip. The 
full-grown cabbage, taking together both leaves and heart, is 
almost exactly equal in value to the same quantitjr of tuniip, while 
the young cabbage is equal to nearly double its weight of that root. 
It must not be supposed, however, that this is to be assumed as 
invariable ; so far from this being the case, it is quite possible that 
the average difference may not be so large as it has proved in the 
present instance : and while I should be sorry to have it supposed 
that the single analysis now given should be taken to indicate the 
invariable relation in value of the young and old cabbage, they 
merit attention as pointing to a fact, which, if confirmed by further 
experiment, may prove of considerable practical importance. 

nr. OOMPOBITION or salottbb EErusias. 

The refuse salt obtained during the purification of crude salt- 
petre for the manufacture of gunpowder, is usually sold as a 
manure. It varies considerably in composition, according^ to the 
purity of the original salt, and is not unfrequently of considerable 
value. A sample recently analysed in the Laboratory contained — 


Water, 

Sulphate of potash, 

* . 

, 5.71 


7.92 

Nitrate of potash. 

, 

51.46 

Chloride of potassiam. 


11.69 

Chloride of sodium, 

Sand, . , . 


18.04 

8.97 





100.00 


A substance, containing half its'^ght of pure nitre, along with 
considerable quantities of other salts of potash, must, of necessity, 
prove a valuable manure, and it is probable that, as a top-dressing 
for clover, hay, and rye-grass, it would prove extremely valuable. 
We know that nitric acid affords nitrogen as a very favourable form 
for the grasses, while we have every reason to suppose that potash 
is a very important element in the clover plant. Indeed, it appears 
extremeljr probable that the clover sickness is due to the absence 
of a sufficiently large quantity of potash for the requirements of 
the plant j and its use in a form which supplies also abundance of 
nitrogen, in a condition peculiarly suited to the rye-grass, seems 
likely to afford favourable results. 
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In purchasing such a refuse, however, the farmer would do well 
to be cautious, as it must vary greatly at ditfereiit times, even when 
coming from the same manufacturer. Crude nitre frequently con- 
tains very large quantities of common salt, and in these cases the 
refuse containing the whole of that substance, and probably little 
else besides, may prove of very small value. 


IV.-— COMPOSITION OP TWO MANURES PRODUCED BY THE PRECIPITATION OP 
SEWAGE WATER. 

Numerous attempts have been made to bring the valuable con- 
stituents of sewage water into an available condition, and the 
methods proposed for effecting this object have been extremely 
varied. By far the greater number of patents taken for the pur- 
pose, have consisted of various plans for precipitating the valuable 
constituents ; and though chemists have frequently pointed out — 
as has been very distinctly done both by Professor Way and my- 
self— that ammonia, the most valuable constituent of a manure, 
cannot be precipitated by any process whatever, except such as are 
altogether precluded by their expense, still, new patents are con- 
stantly being taken for doing what is impossible. 

The two analyses which follow, may serve as illustrations of 
what may be effected. They were produced by experiments 
on a scale sufficiently large to test the value of the process, and 
the results are described as having been most perfect, and in every 
way successful. The exact mode in which me precipitation was 
effected has not been described to me ; but this is of little import^ 
ance, as the insignificant value of the product is the point to which 
I wish to direct attention. 


Water, 

Organic matter, 

r. 

18.04 

II. 

4.03 

19.71 

30.13 

Rhosphoric acid. 

2.03 

0.60 

Peroxide of iron and alumina. 

6.93 

7.10 

Sulphate of lime, • 

27.05 

3.14 

Carbonate of lime, . 

6.43 

3.70 

Alkaline salts, 

3.00 


Sand, 

16.81 

51.13 


100.00 

99.83 

Ammonia, 

US 

0.64 


A very trivial examination suffices to show that these substances 
are of trifling value. The first, which is tfee b^t .of the two, and 
contains 2 per cent of phosphoric acid and I ol ^^ Muonia, when 
calculated according to the method used fof demraSmng the price 
of a guano, proves to be worth only about 16si per ton, and the 
second does not exceed 7s.; yet these and similar substances are 
gravely declared to be equal in value to guano, and large com- 
panies and extensive woA:s have been proposed for manufacturing 
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them. The absurdity of such proposals is sufficiently obvious, but 
it may still be urged that the quantity of valuable matters which 
might thus be anni^lly saved from the sewage of a large town, 
would be very considerable ; and this view is no doubt correct as 
an abstract question, although in practice it could not be economic 
cally carried out. Granting that the precipitation could be 
efiected even at a nominal cost, it is indubitable that only a small 
proportion of the constituents of the sewage could be regained, and, 
after precipitation, a large expenditure would be required to Wing 
the precipitate into a marketable condition, and the cost of trans- 
port would be so large, in comparison with its value, that it could 
not be economically employed, except in the immediate neigh- 
bourhood of the place of manumcture. This question I have dis- 
cussed on theoretical grounds in a previous number of the Trans- 
actions, and I adduce the experiments now given as a confirma- 
tion of the opinions then expressed. In the particular instance 
before us, the expense of manufacture would undoubtedly greatly 
exceed the value of the manure, and as the whole process is repre- 
sented as much cheaper and more effectual than any yet proposed, 
these analyses may be taken as a pretty conclusive proof of the 
futility of all processes for the precipitation of sewage water. 

I have seen no reason to alter the opinion expressed in a pre- 
vious number, that if sewage is to be employed at all, it must be 
used in toto as liquid manure. I do not mean to assert that this 
can be done with profit, that being a question which engineers, and 
not chemists, must decide ; for it is obvious that everything must 
depend on the cost of the works necessary for carrying it out. 
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1855. 

HighilA-nd and Agricultural Society, 
Edinburgh, \lth Decemh&r 1855. 

Sir, — In fulfilment of the duty intrusted by the Lords of the 
Committee of Privy Council for Trade to the Highland and Agri- 
cultural Society, I have the honour of .forwarding to my Lords 
the Statistical Returns of the Agriculture of Scotland for 1865. 

The five tables appended are framed on the same principle as 
those published last year. The first four are applicaole to coun- 
ties, and the fifth refers to districts or subdivisions of counties. 

No. 1 contains the number of occupants, and the acreage in 
tillage, of agricultural tenements valued at rentals of ^10’ or <sP20, 
according to the counties in which they are situated. 

No. 2. The amount of stock possessed by these occupants. 

No. 3. The gross estimated produce of the principal cereal and 
root crops. 

No. 4. The estimated average produce per acre of the same crops. 

No. 5. The estimated averages per acre which have been re- 
ported for each district, into which counties are subdivided. 

The list of parishes composing the different districts is attached, 
and I was desirous of adding to it the substance of reports by 
Enumerators, respecting the weight per bushel, and the general 
quality of the crops in their respective districts. I find, however, 
that further correspondence is necessary to complete my informa- 
tion ; and, being unwilling to defer the publication of the tables, 
I shall reserve uiat part of the report for a supplementary letter. 
I may, in the mean time, state that the weight of grain is generally 
deficient. 

It will be observed that Tables 1, 3, 4, and 5, contain double 
columns, indicating, the acreage, estimated produce, and averages 
per acre for 1854 as well as for 1855. Table No, 2 gives a dupli- 
cate statement only of the total amount of stock — the schedule for 
stock having been so much altex*ed since 1854, that the columns 
cannot be well contrasted- Indeed, before instituting a compari- 
son between the returns for the two years^^ it should be borne in 
mind that the mode of taking them has in. i^ra^ respects been 
considerably changed, and that the I'esults ^i^^^ore, entire- 
ly correspond. As some of the differencesS^mUJ^iP^lllie to an in- 
correct construction, I shall endeavour to notice and explain the 
most material of them. 

I. Occupants. 

The returns of 1854 did not indicate the number of occupants, 
but in the report then submitted to my Lords I stated l^at “ in 

TRANS* — JANUARY 1856. P 
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round numbers about 50,000 schedules were issued, and of these 
about 100 are unaccounted for.’’ I have this year endeavoured to 
arrive at more exact results regarding this part of the inquiry, 
and to restrict the list of occupants to those whose status is purely 
agricultural, by striking off the names of householders, feuars, 
owners of villas, &c. The number has fiirther been reduced by 
scheduling together any number of farms lying in the same parish, 
and leased by the same individual, thus regulating the roll by the 
number of occupants and not of tenements. Woods form no part 
of the present inquiry ; there is, consequently, a further diminution 
corresponding to the number of persons whose returns were last 
year confined to woods. Effect having been given to these modifica- 
tions, the list contains 4340 occupants rented at and above £20 in 
the counties of Argyle, Caithness, Inverness, Orkney and Zetland, 
Ross and Cromarty, and Sutherland, and in the Island of Arran, 
and 39,127 rented atdfi’lO and upwards in the remaining counties ; 
and I have great pleasure in reporting to my Lords that the returns 
of acreage and stock may be regarded as complete for the whole 
number of 43,467, with the exception of one farmer in Argyle- 
shire, and four persons occupying small portions of land in Aber- 
deenshire. The former has twice forwarded his schedule, but it 
has miscarried, and his return could easily be obtained were I to 
incur the delay attending Ihe correspondence, at this season, with 
one in a remote insular locality. The four cases of omission in 
Aberdeenshire do not together involve a difference of many acres, 
and being unimportant, it is not necessary to defer the report on 
their account.* 

I do not mean to affirm that information was always voluntarily 
tendered, or that there have not been instances where it was re- 
fused ; an entire absence of opposition is not to be looked for in 
connection with such a measure, but its extent has been singularly 
and satisfactorily minute. There were no exact means last year 
for determining this point, or for ascertaining how many returns 
had been made by Enumerators in consequence of refusals. I have 
now, however, obtained reports as to this from every district, which 
enable me to state that in thirteen counties, though there may 
have been instances of neglect and oversight, there was not one of 
absolute refusal and opposition ; while in the other nineteen coun- 
ties there were about sixty cases of that character. I cannot 
close this section of the report without repeating what I was last 
year enabled to state, respecting the manner in which the Scotch 
farmers, as a body, have recognised the importance and utility of 
statistical information, by readily and faithfully affording the re- 
turns required ; and it is due to them to observe that the slender 
minority in opposition does not entirely consist of their class: I 
regret to say that it comprises the names of landlords whose in- 


* These returns have since been obtained, and are included in the tables. 
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fluence might have been looked for in an opposite direction, but 
whose example has been fortunately disregarded by their tenants. 

II. Acreage. 

The gross returns of acreage published last year cannot be set 
against those of 1855, inasmuch as, for reasons already made 
public, six of the columns employed in 1854 were deleted from the 
schedule of 1855. The corresponding columns for the two years, 
therefore, are only contrasted, but in one important point even 
these do not afford data for a fair comparison as regards the gross 
results. The schedule for 1854 contained a column for grass 
wider rotation'^ and another for permanent pasture ; ” it is 
diflScult sometimes to draw a line between these, and, consequently, 
a considerable extent which had been, and again may be, under 
the plough, was formerly scheduled as permanent pasture.^’ 
This year the returns of acreage are limited to tillage, the column 
for “ permanent pasture ” having been omitted, and instructions 
given to schedule as “ grass and hay wider rotation ” all land 

which, in the ordinary rotation or course of cropping of the farm, 
will sooner or later be again broken up.” The result has been to 
swell the column for grass under rotation by the transference to it 
of much which last year appeared as permanent pasture ; the dif- 
ference thus created amounts to 82,253f acres, and will be found 
to tell more particularly in the dairy districts. 

There are a few minor discrepancies traced to errors of a char- 
acter, which cannot always be guarded against, and which occurred 
last year. One of these was caused by a douole calculation in my 
own ofSce, and slightly affected the breadth of oats in Banffshire. 
In Selkirkshire, also, the acreage was, to a trifling extent, too high 
in 1864, owing to a double return by a tenant. Caithness shows 
an apparent decrease of acreage and stock, which is accounted for 
by the excision of a considerable number of occupants rented at 
from dfilO to £20y who before were on the list. Inverness exhibits 
a deficit, and Nairn an excess, on the returns of last year, pro- 
duced by the transference of the parish of Moy from the one 
county to the other, to facilitate district arrangements. In other 
respects, it is conceived that the returns for the two years generally 
correspond, if allowance be made for such fluctuations in cropping 
as are fairly attributable to, and must ever occur in consequence of, 
pri^s, weather, and other accidental but inevitable influences, 
Tfa# green crops, particularly turnips, show a large inibrease, indi- 
cating, probably, a greater breadth in preparation for grain ; but 
the extent under cereals is nearly the same, though the mstribution 
of the different crops varies. Wheat has increased by 2S,084| 
ames. Barley has decreased by 21,424|. There is a trifling 
difference in lavour of oats, and against the other crops, but the 
gross returns for the two years, as regards the acreage under wheat, 
barley, oats, rye, here, beans, come within 250J acres of each 
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other; In 1854 there were 158745515 ^, and in 1855, 1,374, 765J 
acres. 

I have to express my regret that, owing partly to circumstances 
personal to myself which have already been explained to my Lords, 
and partly to a desire that the returns should be as complete as 
possible, I did not succeed in publishing a statement of acreage 
separately and at an earlier period ; but, from the increased facili- 
ties now experienced in working the measure, I foresee no difficulty 
hereafter in giving effect to the wish which has been expressed by 
my Lords on this point ; though, to prevent disappointment, I 
would take the liberty of recommending that the schedules should 
be issued on the 1st of June instead of the 1st of July. 

In accordance with my instructions, the general inquiry into the 
’ acreage and stock in the hands of tenants below the d£*10 and the 
£20 rental, has not been repeated. Though the number of sncH 
occupants is great, the statistics of their holding are unimportant, 
and not being subject to sudden fluctuations, it was conceived that 
the results obtained last year may with safety be readopted. 

III. Stock. 

The gross returns of stock at first sight exhibit a startling excess 
over those of last year, but the difference is almost exdusively 
confined to horses and sheep, and is easily accounted for. In 1854, 
there was but one column for horses, under which in general only 
the animals employed on the farm were returned ; now, there are 
three columns embracing horses of all ages and descriptions, and 
there is consequently a larger return. The great difference, how- 
ever, is in the number of sheep. In 1854 there was no column for 
lambs, which, by the instructions appended to the schedule, should 
have been returned with ewes and wethers. Many overloc&ed 
this direction, and, seeing no mention of lambs in the schedule, 
omitted them ; but, as there is now a special column, the return 
has been general, reducing to a certain extent the number of ewes 
and wethers, but adding to the gross amount of sheep stock. The 
increase on the total stock this year is 937,911 — while that on 
horses and sheep alone is 928,299. % 

IV. Estimates op Pkoducb. 

The system adopted in 1854 for obtaining estimates of the crops 
Las been continued. In discharge of this important duty, each 
Enumerator was assisted by a committee, composed of experienced 
farmers from the different parishes of his district, whose attention 
had been directed to the state of the crops both before and after 
harvest, and whose reports are restricted to the localities with which 
they are immediately connected. With the view of having the 
estimates taken about the same date and under similar cucum- 
stances, and of providing time sufficient for testing the character of 
the crops in the bam, Enumerators were this year instructed to call 
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their committees together not earlier than the 16th nor later than 
the 30th November, and to draw up their reports within that period. 

Another regulation was introduced in order to give greater 
uniformity to the estimates, as well as to .embrace the whole 
produce of the farm. ^ Having ascertained that, in 1854, the light 
or inferior grain, which is usually consumed on the farm, had in 
many cases been excluded from the estimates, directions were given 
to Enumerators to include it, by reducing it to its equivalent in 
good grain, according to marketable value, and by adding it to the 
average produce per acre. To a certain extent this interferes 
with a comparison between the averages of the two years. I am 
unable to determine the exact increase this creates, or to state the 
number of districts in which it has had effect, but it may be 
assumed that the light grain was generally omitted last year, and 
that a certain deduction must therefore, on a comparison, be 
al^wed from the averages of 1855. 

»s the addition of fractional parts of pecks to the averages may 
be looked on as too minute an attempt at accuracy for ,an estimate, 
I should explain that these fractions were not reported by Enu- 
merators, but brought out in converting to Imperial measurement 
averages made according to Scotch. 

Having endeavoured to notice the differences observable between 
the returns of the two years, I may be permitted to advert to the 
advantages consequent on the changes by which these differences 
have been caused. 

’ The list of occupants has been purged and corrected, and now 
represents the holders of proper agricultural tenements, rented at 
and above £10 or £20, according to the counties in which they are 
situated. The returns of acreage, though less comprehensive than 
those of 1854, indicate the extent of land under a rotation of 
tillage, with greater accuracy than could be claimed for the returns 
made formerly in the columns for permanent pasture, sheep-walks, 
wood, (fee. The deletion of these columns may have been objected 
to as tending to circumscribe the scope of the inquiry, but, so long 
as the Ordnance Survey of Scotland is incomplete, they cannot be 
filled, in many districts, with even an approximation to accuracy ; 
and, notwithstanding the care with which their incomplete character 
was explained, they were, and would continue to be, too often 
accepted as correct, and used as data for erroneous conclusions. 

alterations in the columns for horses and sheep have produced 
fttfep returns of stock. And, finally, a greater degree of unifor* 
mity has been given to the estimates of produdb- 

I have again the pleasure of being called upon to rej^rt the able,, 
judicious, and satisfactory manner in which the district Enumerators 
have discharged their important duties, whether as regards the 
completion of the returns, or the careful preparation of the esti- 
mates of produce ; and it is right that the attention of my Lords 
should be particularly directed to the services freely and gratuitously 
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rendered by the members of committee. These gentlemen con- 
stitute a selected bodjr of above 1000 of the tenant-farmers of 
Scotland, and their assistance is not only of the greatest value in 
obtaining correct estimates of produce, but their co-operation 
stamps the statistical inquiry with an amount of agricultural 
approbation, and lends to it a weight of agricultural influence, 
which have materially conduced to its success. 

I have the honour to be, &c. 

(Signed) Jn. Hall Maxwell. 

James Booth, Esq. 

Principal Secretary of the Board of Trade, 


The following acknowledgment has been received from the 
Principal Secretary of the Board of Trade : — 

Office op Committee op Privy Council for Tra6e, 
Whitehall, Becemher 18, 1855. 

Sir, — I am directed by the Lords of the Committee of Privy Council 
for Trade to acknowledge the receipt of your letter of the lllh inst^Ji 
transmitting the Statistical Eeturns of the Agriculture of Scotlan(| foie 
the year 1855, which have been p 2 ?epared under the authority of the 
Highland and Agricultur|i Society of Scotland, in pursuance of their 
Lordships’ request. ’ , 

It is the pleasing duty of my Lords once more to convey to the 
Directors of the Society their best thanks for their most valuable ser- 
vices, in connection with this important National Enquiry, the practi- 
cability of conducting which, successfully, no longer remains a matter 
of question, but has been satisfactorily established by the com;^lete 
success of two consecutive experiments. At the same, time, , 

not withhold the expression of th^^ high sense enfil^ined 
of the indefatigable and ableserdc^f^ndered by yourself, as the 

to tiie Society, which have rendered it possible for their Lord4ups 
16 be in possession of so much valuable information at this early d^te. 

My Lords also appreciate most highly the assistance rendered mth 
so much diligence and zeal by the district Enumerators, and by^fhe 
intelligent body of Farmers composing the Committees, whose se:^qes 
are so appropriately described by you; and they request that , the 
Highland Society will make themselves the channel of conveying to ^ 
those different gentlemen the expression of my Lords’ thanks accord- 
ingly. 

Their Lorddbips will give directions for the Report in question, and 
its various enclosures, being laid before Parliament as soomas possible. 

I am, * 

Sib, 

Your obedient Servant, 

(Signed) Jambs Bootm, 

Hall Maxwell, Esq. 
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LIST OF DISTRICTS. 

1. — CouNTr OF Aberdeen, 

District No. 1. — (Mar.) Parishes of Aboyne, Alford, Birse, Cluny, Ooul, 
Crathie, Drumoak, Dyce, Echt, Glenmuick, Kemnay, Kincardine-O’Neil, 
Kinnellor, Leochel-Cushnie, Logie-Coldstone, Lumphanan, Mid-Mar, Mony- 
musk, NewMlls, Peterculter, Skene, Strathdon, Tarland, Tough, and Towie. 
Bnwn&rotoTy Robert Williamson, Bendauch, Blackburn, Aberdeen. 

2. — (Formartine.) Belhelvie, Bourtie, Ellon, Fintray, Foveran, Keith- 
hall, Logie-Buchan, New Machar, Old MacHar, Methlic, Meldrum, Slains, 
Tarves, and Udny. Emmeraior^ Robert Copland, Haddo House, Methlic. 

3. — (Buchan.) Aberdour, Crimond, Cruden, Old Deer, New Deer, Fraser- 
burgh, King Edward, Longside, Lonmay, Monquhitter, Peterhead, Pitsligo, 
Rathen, Strichen, St Fergus and Tyne. Enumerator, John Ferguson, Coy- 
nach, Ellon. 

4. — (Garioch.) Auchterless, Chapel of Garioch, Culsalmond, Daviot, 
Fyvie, Insch, Inverury, Kintore, Leslie, Oyne, Premnay, Rayne, and Tur- 
riff, Enumerator, George Philip, Boynds, Keith Hall, 

d. — (Strathbogie.) Auchindoir, Cairney, Clatt, Drumblade, Forgue, 
Gartly, Glass, Glenbucket, Huntly, Keig, Kildrummy, Kinnethmont, 
Rhynie, and Tullynessle. JEkvmeratiyr, William Murdoch, Huntly. 

2. — County of Argyle. 

District No, 1. — (Cowal.) Dunoon and Kilmun, Inverchoalin, Kilfinnan, 
Kilmodan or Glendaruel, Lochgoilhead, and Strachur and Stralachlan. 
Emmeroitor, Archibald M^Farlane, Clachan, Cairndow. 

2. — (Argyle.) Craignish, Glassary, Inverary, Kilmartin, North Knap- 
dale, and South Knapdale. Enumerator, Neil M‘Kechnie, Inverary, 

3. — (Lorn.) Lismore and Appin, Ardchattan and Mucham, Glenorchy 
and Inishail, Kilchattan and Kilbrandon, Kilbride and KUmore, Kilninver 
and Kilmelfort, Kilchrennan and Dalavich, and Argyleshire portion of Kil- 
mallie. Etvwm&rator, Duncan McArthur, Penningfair, Oban. 

4. — (Kintyre.) Campbeltown, Gigha, Kiloalmonell and Balberry, Kil- 
lean and Kilkenzie, Southend, and Saddell and Skipness. Enumerator^ Peter 
Watson, Campbelltown. 

6. — (Islay.) Bowmore or Killarrow, Kilchoman, Kildalton, and Kil- 
meny. Enumerator^ Archibald McDonald, Ardnave, Bowmore. 

6. — (Mull.) Kilhnichen and Kilmachewan, Kilmore and Kilninian, and 
Torosay and Pennygowan. Enumerator, D. A. M‘Diarmid, Kilfinichen, 
Mull. 

7. — CoU. Emmerator, John Campbell, Comaig, Coll. 

8. — ^Tyree. Enumerator, Donald Campbell, Reef Cottage, Tyree. 

9. — Jura and Colonsay. Enumerator, Neil M*Leod, Feolin, Jura. 

10. — Morven, and Argyleriiire portion of Ardnamurchan. Enumerd^r, 
John A. Sellar, Ardtomish, Morven. 

3. — County of Ayr. 

District No. 1,— Ballantrae, Barr, Colmonell, Dailly, Girvan, Bark- 
michael, Kirkoswald, Maybole, and Straiten. Emmerator*, Alexander 
Ralston, Lagg, Ayr. 
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2. — Aucliinleck, Ayr, Coylton, Dalrymple, Dalmellington, Muirkirk, New- 
Cumnock, Old Cumnock, Ochiltree, and Stair. Envmerator^ James Bren- 
nan, Holehouse, Ayr. 

3. — Craigie, Dundonald, Galston, Mauchline, Monkton and Prestwick, 
Newton, Riccarton, St Quivox, Sorn, Symington, and Tarbolton. Emmer^ 
ator, Thomas Reid, Monkton Mill, Ayrshire. 

4. — ^Ardrossan, Beith, Dairy, West Kilbride, Kilbirnie, Kilwinning, 
Largs, and Stevenston. Enumerator^ David Cuninghame, Chapelton, 
Ardrossan. 

5. — Dreghom, Dunlop, Fenwick, Irvine, Kilmarnock, Kilmaurs, Lou- 
don, and Stewarton. Enumerator^ John Guthrie, Holms, Kilmarnock. 

4. — County op Banff. 

District No. 1. — Alvah, Banff, Bellie, Boyndie, Cullen, Fordyce, For- 
glen, Gamrie, Inverkeithny, Mamoch, Ordiquhiil, and Rathven. JE&zwmer- 
ctior^ George Williamson, Auldtown, T^irriff. 

2. — Aberlour, Boharm, Botriphnie, Cabrach, Deskford, Grange, Inver- 
avon, Keith,* Kirkmichaer, Mortlach, and Rothiemay. EnumerQiot\ James 
Black, Knock, Keith. 

5. — County of Berwick. 

District No. 1. — ^Abbey St Bathans, Ayton, Buncle and Preston, Cock- 
bumspath, Cranshaws, Coldingham, Chimside, Edrom, Eyemouth, Foulden, 
Hutton, Ladykirk, Longformacus, Mordington, Swinton, and Whitsome. 
Enumerator^ John Wilson, Edington Mains, Chirnside. 

2. — Channelkirk, Coldstream, Dunse, Eaiistone, Eccles, Fogo, Gordon, 
Greenlaw, Hume, Langton, Lauder, Legerwood, Mertown, Nenthorn, Pol- 
warth, and Westruther. Enumerator^ Robert Logan, Woodend, Dunse. ' 

6. — County of Bute. 

District No. 1. — (Bute.) Kingarth, North Bute, Rothesay, and Meikle 
and Little -Cumbray. Enumerator^ Samuel Girdwood, Little Kilmory, 
Rothesay. 

2. — (Arran.) Kilmory, and Kilbride. Enumerator^ James Allan, 

Clauchan, Arran. 

7, — County op Caithness. 

District No. 3. — ^Bower, Latheron, Watten, and Wick. Enumerator^ 
George Brown, Watten Mains, Wick, 

2. — ^Canisby, Dunnet, Halkirk, Obig, Reay (in Caithness), and Thurso. 
Enumerator^ Alexander Henderson, younger of Stempster, Thurso. 

8. — County of Clackmannan. 

Alloa, Clackmannan, Dollar, Logie, Tillicoultry, and TuUiaUan (in Perth). 
Emmera^f Thomas Ritchie, Bowhouse, Alloa. 

9. — County of Dumbarton. 

Arrochax, Bonhill, Cardross, Cumbernauld, Kilmaronock, 

East Kilpatrick, West Kilpatrick, Kirkintll^^ and Row. 

EnumeraJtor, Lome Campbell, Roseneath. 'h 

■■ ' -k ■ ' 
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10. — County of Dumfbibs, 

District No. 1. — (Tipper Annandale.) Applegarth, Dryfesdale, Hutton, 
Johnstone, Kirkpatrick- Juxta, Lochmaben, Moffat, St Mungo, Tundergarth, 
and Wamphray. Enumerator^ Robert Elliot, Hardgrave, Lockerbie. 

2. — (Lower Annandale.) Annan, Cummertrees, Dalton, Domock, 
Gretna, Hoddam, Kirkpatrick-Fleming, Middlebie, Mousewald, and Ruth- 
well. Enumerator^ Bradshaw Barker, Wysebyhill, Ecclefechan. 

3, — (Upper Nithsdale.) Closebum, Durrisdeer, Glencaim, Keir, Kirk- 
connell, Morton, Penpont, Sanquhar, and Tynron. Enumerator^ Janaea 
Grierson, Morton Mains, ThornhilL 

4, — (Lower Nithsdale.) Caerlaverock, Dumfries, Dunscore, Holywood, 
Kirkmahoe, Kirkmichael, Tinwald, and Torthorwald. Enumerator^ James 
W. Paterson, Pearmount, Dumfries. 

5. — (Eskdale.) Canonbie, !Eskdalemuir, Ewes, Half-Morton, Langholm, 
and Westerkirk. Enmnerator^ James Church, -Tower of Sark, Canonbie. 

11. — County of Edinbuhgh. 

District No. 1. — Mid-Calder, West-Calder, Corstorphine, Cramond, Currie, 
Kirknewton, South Leith, North Leith, and Ratho. EmmaratoTy Peter 
M^Lagan, yr. of Pumpherston, Mid-Calder. 

2. — Colin ton, Dalkeith, Duddingston, Glencorse, Inveresk, Lass wade, 
Liberton, Newton, and St Cuthberts. Enumerator^ John Finnic, Swanston, 
Edinburgh. 

3. — ^Borthwick, Carrington, Cockpen, Cranston, Crichton, Fala, Heriot, 
Newbattle, Penicuik, Temple, and Stow. Enumerator^ James M^X^ean, 
Braidwood, Penicuik. 

12. — County of Elgin. 

Abemethy, Alves, Birnie, Cronidale, Dallas, Drainy, Duffus, Duthil, 
Dyke, Edinkillie, Elgin, Forres, Kinloss, Knockando, St Andrews-Lhan- 
bride, New Spynie, Rafford, Rothes, Speymouth, and Urquhart. Enumera- 
tor, James Geddes, Orbliston, Fochabers. 

13. — CouirrY of Fife. 

District No. 1. — ^Beath, Camock, Culross (in Perthshire), Dalgetty, Dun- 
Armline, Inverkeithing, Saline, and Torryburn. Enum&rcaor^ R. E. Bevei> 
idge> Urquhart, DunfermBne. 

% — Abbotsliallj Aberdour, Auchterderrap, Auchtertool, Ballingry, Burnt- 
island, Dysart, Kmnoway, Kinghom, Kinglassie, Kirkaldy, Leslie, Mark- 
mch, Scoonie, and^wemyss. Enumerator^ James B. Fernie of Kilmux, 
Kannb^ay. 

3. — ^Abdie, Auchtermuchty, Balmerino, Ceres, Collessie, Creich, Cults, 
Cupar, Dairsie, Dunbog, Falkland, Flisk, Kettle, Kilmany, Logie, Moni- 
mail, Moonzie, Newburgh, and Strathmiglo. Enumerator^ William Ding- 
wall, Ramomie, Ladybank. 

4. — Anstruther (Easter and Wester), Cameron, Carnbee, Crail, Denino, 
Elie, Ferry-Port-on-Craig, Forgan, Kemback, Kilconquhar, Kilrenny, 
Kingsbams, Largo, Leuchars, Newbum, Pittenweem, St Andrews, . St 
Leonards, and St Monance. Enumerator^ James Balfour, Milton, Leuchars. 

- 14.— County OF Foefak. 

District No. 1. — Airl^, Arbirlot, Aucliterhouse, Barry, Cortachy, Dundee, 
Easae and Nevy, Glammis, Glenisla, Inverarity, Kettins, Kingoldrum, 
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Kinettles, Kimemuir, Liff and Benvie, Lintratlien, Lnndie and Fowlis 
Easter, Mains and Strathinartin, Monifietli, Monikie, Murroes, Newtyle, 
Panbride, Ruthven, and Tealing. Enumerator, John Alexander, Mains of 
Glammis. 

2. — Aberlemno, Arbroath, Brechin, Caraldstone, Carmylie, Craig, Dun, 
Dunnichen, Edzell, Farnell, Fern, Forfar, Guthrie, Inverkeillor, Kinnell, 
Kirkden, Lethnot, Lochlee, Logie-Pert, Lunan, Marytoun, Menmuir, Mon- 
trose, Oathlaw, Rescobie, St Yigeans, Stracathro, and Tannadyce. Emt- 
merator, Robert Hector, Kintrockat, Brechin. 

15. — Count? op Haddington. 

District No. 1. — Haddington, Gifford, Garvald, Bolton, and Morham. 
Enumerator, George Harvey, Whittingham Mains, Prestonkirk. 

2. — Humbie, Ormiston, Pencaitland, and Salton. Entmerator, Henry 
M. Davidson, Holyn Bank, Haddington. 

3. — Gladsmuir, Prestonpans, and Tranent. Enumerator, David Wright, 
Southheld, Gladsmuir. 

4. — Aberlady, Athelstaneford, Dirleton, and North Berwick. Emmera* 
tor, George Hope, Fenton Bams, Drem. 

5. — ^Prestonkirk, Stenton, Whitekirk, and Whittingham. Enumerator, 
Mathew Buist, Tynninghame, Prestonkirk. 

6. — Dunbar, Innerwick, Oldhamstocks, and Spott. Enumerator, P. H. 

Hume, Lawfield, Dunbar, ^ 

16. — Count? of Inverness. 

District No, 1. — Kilmorack Kiltarlity, andJCirkhill. Enumerate', John 
Peter, Croyard, Beauly. 

2. — Urquharfc and Glenmoriston. Enumerator, John Sinclair, Borlum- 
beg, Drumnadrochit. 

3. — ^Abertarff and Boleskine, Daviot, Dores, and Inverness and Bona. 
Enumerator, Hugh Fraser, Balloch, Inverness. 

4. — Alvie, Kingussie, Laggan, and Bothiemurchus. Enumerator, James 
McPherson, Biallid, Kingussie. 

5. — Ardnamurchan (Inverness-shire part), Glenelg, Kilmallie, (Inverness- 
shire part), and Kilmonivaig. Enumerator, Thomas Macdonald, Fort- 
William. 

6. — (Skye.) Bracadale, Duirnish, Kilmuir, Portree and Rasay, Sleat, 
Snizort, and Strath. Enumerator, Robert Ballingal, Portree. 

7. — Harris and Bernera. Enumerator, Kenneth Macdonald, Searistavore, 
Lochmaddy. 

8. — ^North Uist. Enumerator, Alexander Macdonald, Balranald, Looh- 
mady. 

9. — South Uist. Enumerator, Norman Macdonald, Nunton, Lochmaddy. 

10. — -Barra. Enumerator, Dr M^Gillivray, Eoligary, Lochmaddy. 

] 1. — Small Isles. 


17. — County of Kincardine, 

Arbuthnot, Banchory-Devenick, Banchory- Teman, Benholm, Bervie, 
Dunottar, Duris, Fettercairu, Fetteresso, Pordoun, Gattock, Glenbervie, 
Kinneff, Laurencekirk, Maryculter, Maiy’kirk, Nigg, St Cyrus, and Strachan. 
Enumerator, James Farquharson, Auchiublae. 

TEAKS.— JANUARY J856. (i 
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, ‘ ^ — County of Kinross. 

"Artigask, Cleish, Fossoway, Kinross, Orwell, and Portmoak. Enumerator^ 
Anii&w Douie, Blair-Adam. 

19. — StEWARTRY of KlRKCUDBRiaHT. 

District No. 1.— Col vend, Irongray, Kirkbean, Kirkpatrick-Durham, 
Kirkgunzeon, Lochrntton, New Abbey, Terregles, Troqueer, and Urr, 
Enumerator^ Thomas Lawrie, Terregleston, Dumfries. 

2. — Buittle, Crossinichael, Kelton, Kirkcudbrighi;, Parton, arid Eerrick. 
Enumerator^ Robert M^Knight of Barlochan, Caistle Douglas. 

3. — Anworth, Balinaghie, Borgue, Girthon, Kirkmabreck, MinnigafF, 
Tongland, and Twynholm. Mmmeratorj Walter McCulloch of Kirkclaugb, 
Gatehouse. 

4. — Balmaolellan, Carsphainr, Dairy and Kells. Enumerator^ James 
Barbour of Bogue, Castle Douglas. 

20. — County of Lanark. 

District No. 1, — Avondale, Barony, Blantyre, Both well, Cadder, Cam- 
buslang, CambijLsnethan, Carmunnock, Dalserf, Dalziel, Glasgow, Glassford, 
Govan, Hamilton, East-Kilbride, New Monkland, Old Monkland, Ruther- 
glen, Shotts, and Stonehouse. Enumerators William Forrest, of Treesbanks, 
Allanton, Hamilton. 

2^Biggar, Carluke, Carmichael, Carnwath, Carstairs, Covington, Craw- 
ford, Crawfordjohn, Culter, Dolphinton, Douglas, Dunsyre, Lanaik, Lesma* 
hagow, West-Libierton, Pittenain, Symington^ W'alston, Wandelland Lairi- 
ington, and Wiston and Roberton, Enumerators James Brown, Liberton 
Hains, Lanark. 

21. — County of Linlithgow. 

Aberoom, Bathgate, Borrowstowness, Carriden, Dalmeny, Ecclesmachan, 
Kirkliston, Linlithgow, Livingston, Torphichen, Uphall, and Whitburn. 
Enumerators Robei-t J. Thomson, Hangingside, Linlithgow. 

22. — County of Nairn.. 

Ardclach, Auldearn, Ardersier, Cawdor, Naim, Moy, and Petty, 
EnimerataTs James Mitchell, Mills of Nidm, Naim. 

23.— County of Orkney. 

District No*L — (Mainland.) Birsay and Harray, Evie and Rendal, Firth 
Stennis, Orphuf, Kirkwall or St Ola, Holm, St Andrew and Deemess, 

. Saridw^k, and Stromness. Enumerator$s George Folsetter, Evie; George 
feisk^^illof Kirbuston, Orphir ; Robert Armit, Kirkwall ; and William 
WatV^aill. 

District No. 2. — (North Isles.) Cross and Burness, Lady and Sanday, 
North Ronaldshay, Eday and Phara, Shapinriiay, Stronsay, Rousay and 
Egilshay, Westray, and Papa Westray. EnumeratorSs Jerome Dennison, 
West Brough; Geoige Davidson, Greentoft ; James Fullarton, Strathor; 
John Forbes, Stronsay; George Learmonth, Westrieste ; and Thomas Traill 
of Holland. 

District No. 3. — (South Isles.) Hoy and Graemsay, Walls, &c,, South 
Ronaldshay, and Flotta. Emmeratorss William Banks, Walls; and 
William Cromarty, South Ronaldshay. . 
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ZETLAND. 

The Islands of Zetland. Enumerator^ Charles G. Duncan, Lerwick, 

24. — County of Peebles, 

Broughton, Drumelzier, Eddlestone, Innerleithen, Kirkurd, Linton, Lyne 
and Megget, Manor, Newlands, Peebles, Skirling, Stobo, Traquair, and 
Tweedsmuir. Enumerator^ James Murray, Drochil Castle, Noblehouse, 

26.— County of Perth, 

District No. 1* — ^Abernyte, EitoI, Inchture, Kilspindie, Kinfauns, Kin- 
naird, Longforgan, and St Madoes. Enumm^ator^ James Young, Cairney 
Mill, Perth. 

2. — ^Abernethy, Auchterarder, Dron, Dumbamey, Dunning, Eorteviot, 
Forgandenny, Glendovan, Muckhart, andJiluthiD. Enwmrator^ Thomas 
W. Lorimer, Belkie, Auchterarder. 

3. — Caputh, Cargill, Collace, Kinnoull, Lethendy, Scone, and St Martins. 
Enumerator^ John M. Matthew, Colin, Perth. 

4;^Auchtergaven, Kinclaven, Mpneydie and Logiealmond, Methren, 
P^!i| Redgorton and Stanley, Rhlkd, and Tibhl^^fBSl^^ Enwn&rator^ 
Thomas Wylie of Airliewight, %ankfoot, Perth. • ' 

6. — Aberdalgie, Comiie, Crieff, Fowlis Wester, Gaak^ Madderty, Monzie, 
Monzievaird, and Trinity-Gask. Enumerator^ Thbihaa Ross, Bachilton, 
Perth. 

6. — ^Aberfoyle, Balquhidder, Blackford, Callander, Dunblane, Kilmadock, 
Kincardine, and Port of Monteith. Enumerator^ Robert Patterson, Offers, 
Stirling. 

7. — Dull, Fortingall, Kenmore, Killin, Logierait, and Weem. Enumerator^ 
F. N. Menzies, Tirinie, Abeifeldy. 

8. — Blair-Athole, Dunkeld, Little Dunkeld, and Moulin* Enumerator^ 
Alexander Conacher, Mains of Pitlochrie, Pitlochrie. 

9. — ^ Ay 1th, Bendochy,, Blairgowrie, Cluny, Coupar- Angus, Kinloch, Kirk- 
michael, Meigle, and RMtiray. Emum^ator^ Robert Geekie, Rosemount, 
Blairgowrie. 

26. — County of Renfrew. 

District No. 1. — Cathcart, Eagleshani, M'earns, and Neilston. Enumerator^ 
Arthur Mather, Netlierplace, Newton Mearns. 

2. — Eastwood, Paisley and Abbey, and Renfrew. Enumerator^ John 

Colquhoun, Corkerhill, Pollockshaws, . , 

3. — ^Erskine, Houston, Inchinnan, Kilbarchan, and Lochwinnoch. Enu^ 
merator^ Alexander Wilson, Forehouse, Kilbarchan. 

4. — Greenock, Innerkip, Kilmacolm, and Port-Glasgow. Enimerator^ 
James Foster King, Wester Loughaugh, Bishopton. 

. 27.*— County of Boss and Cromarty. 

Distrletl^t^ — (Easter Ross.) Edderton, Fearn, Kilmuir, Kincardine, 
Logie Easte^ N^g, Rjfs^en, Tain^ and TarberL Crawford 

Ross, CadboilfTam. . ^ ' 

2. — (Wester 'Spiiess, AYOch, Contitt|^£iTOl8^^%ingwaIl, Fod- 

derty, Killearna^ Knonkbain, ^elSi Rosemame, Urquhart, 

and Urray. Enun^S^^^yN illiam Murray, Kiloo^, Dingwall; 

rf* ' t ■: 
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3. — Gairlocli. Emmerator^ Charles Robertson, Auchtercairn, Lochalsh, 

4. — ^Lochbroom. Brnmermor^ David Mundell, Auchendrean, Loch- 

broom. 

6. — ^Applecross, Glenshiel, Kintail, Lochalsh, and Lochcarron. Bniir 
moratory David Logan, Auchtertyre, Lochalsh. 

6. — (Lewes.) Barvas, Lochs, Stornoway, and Uig. Emm&raior^ Mur- 
doch M^Aulay, Lynshader, Stornoway. 

28. — CoTTNiT OB Roxbdboh. 

District No. 1. — ^Ednam, Kelso, Smallholm, Sprouston, and Stitchell. 
Emmerator^ John Dudgeon, Spylaw, Kelso. 

2. — Hownaxn, Linton, Morebattle, and Yetholm. Enumerator^ Adam B. 
Boyd of Cherrytrees, Kelso. 

3. — Crailing, Eckford, Makerstown, and Roxburgh. Enumerator, James 
Roberton, Ladyrig, Kelso. 

4. — ^Bedrule, Hobkirk, Jedburgh, Oxnam, and Southdean. Enumerator, 
John Ord of Muirhouselaw, Nisbet, Kelso. 

5. — ^Ancrum, Bowden, Lilliesleaf, Maxton, Melrose, Minto, and St Bos- 
wells. Enumerator, Nicol Milne of Kaldonside, Melrose. 

6. — ^Ashkirk, Cavers, Hawick, Kirkton, Roberton, and Wilton. Enu- 
inerator, Daniel Mather, Hallrule, Bonchester Bridge. 

7. — Castleton. Enumerator, Jolin Jardine, Arkleton, Langholm. 

29. — County ob Selkirk. 

Ettrick, Galashiels, Kirkhope, Selkirk, and Yarrow. Enumerator, John 
Anderson, Muirhouse, Stow. 

30. — CouNTY.oF Stirling. 

District No. 1. — ^Airth, Alva, Bothkennar, Denny, Dunipace, Falkirk, 
Gargunnock, Larbert, Lecropt, Muiravonside, Polmont, St Ninians, Sla- 
mannan, and Stirling. Enumerator, William Forrester, Stewarthall, Stir- 
ling. 

2. — ^Baldernock, Balfron, Buchanan, Campsie, Drymen, Fintry, Killcarn, 
Kilsyth, Kippen, and Strathblane. Enumerator, James Horne, New Mills, 
Campsie. 

31. — ^County of Sutherland. 

District No. 1. — Farr, Tongue, Easter portion of Durness and Beay (in 
Sutherland.) Enumerator, Alexander Clarke, Eriboll, Tongue. 

2. — Assynt, Edderachillis, aud Western portion of Durness. Enumerator, 
Evander MTver, Scourie- 

3. — -Dornoch, Creich, Lairg, and Rogart. Enumerator, Robert B. Sang- 
ster, Golspie. 

4. — Clyne, Golspie, Kildonan, and Loth. Enumerator, Charles Hood, 
Inverbrora, Golspie. 

32. — County op Wigtown* 

District No. 1. — (Machars.) Glasserton, Klrkinner, Kirkoowan, Mochrum, 
Penninghame, Sorby, Whithorn, and Wigtovm. Enumerator, James Caird, 
Baldoon, Wigtown. 

2.— (Rhins.) Inch, Kirkcolm, Kirkmaiden, Leswalt, Old Luce, New 
Luce, Portpatrick, and Stoneykirk, Enumerator, John Crawford, Glen- 
head, Stranraer. 
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SITPPLEMBNTAEY KBPORT. 

HiaHLAND AND AGRICUIiOJURAli SOCIETY, 
Edinburgh, January 23, 1856. 

Sir, — I n tlie Eeport transmitted on the 11th of December to 
the Lords of Committee of Privy Council for Trade, with the 
Scotch Statistical Tables, I stated that returns had been called for 
regarding the Weight and Quality of the Grain Crops in different 
districts. Answers having been received, with few exceptions, 
from the enumerators, I have now the honour of forwarding the 
information thus obtained. 

If my Lords consider such returns as of any importance, and de- 
sire that they should in future be made a branch of the Statistical 
Inquiiy, I would propose applying for them, not by means of a 
general circular, such as was issued to enumerators in 1855, but 
by a Schedule categorically arranged for the purpose, in the hope 
of obtaining reports of a more precise and systematic character 
than those now forwarded. 

I have the honour to be, 

Sir, 

Your most obedient servant, 

(Signed) J^. Hall Maxwell. 

Jambs Booth, Esq,, ' • . 

Fnmvpal Secretary of the of Trade, 


RETURNS OP THE AVERAGE WEIGHT op GRAIN pbr BUSHEL 
IN EACH DISTRICT. 


Counties. 

Crops reported o«. 

Weight 
por Bushel 

OmWBRAI. OBSEllVATrONS. 

Aberdeen. 


Lbs. 


District 1, | 

Wheat, . 

Barley and here. 
Oats, • . 

50 to 58 
86 to 42 

/Deficient, though superior to bar- 
\ ley and oats, 

1 2 to 3 lb* lighter than crop 1864. 

District 

Barley, . 

Oats,, . 

04 

40 

1* Generally good. 

( 

■» . 

' 

Quality and Weight deficient. 

District 3, ' < 

Barley and here, 
^‘OaiJs, . 1 

614 

40 

1 Fully 2 li). lighter than in 1854* 

( 

pease. 

Under average weight. 

( 

WtM , . 

61 

) 

District 4, < 

Bariey and here. 

62 

> 2 lb. lighter than in 1854. 

{ 

Oats, . 

40 


TBA2S;S.— MARCH 1866. 


R 
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Returns of tlie Average Weight of Grain per Busliel— 


Coiumse. 

Crops reported on. 

Weight 
per Bushel. 

AjBEBDSm7'*~~'C072l^. 



Lbs. 

[ 

Wheat, . 

, 

59 

District 5, ] 

Barley, , 
Bere, . 

• 

52 

61 

( 

Oats, . 

. 

40 to 41 

Aboyll. « 

Wheat- . 


64 

District 1, } 

Barley and bere, 
Oats, . 

50 

39 

( 

Beans and pease, 

60 

( 

Barley, . 


52 

District 2, 1 

Bere, . 


48 

( 

Oats, . 


40 - 

f 

Barley, . 


52 

District 3, -j 

Bere, . 
Oats, . 


50 

40 

{ 

Beans, . 


64 

r 

Wheat, . 


60 

District 4, < 

Bailey and bere, 
Oats. . 

50 

37 

District 5j 

( 

Beans, • 

• 

60 

Barley, . 


58 

District 6, ■< 

Bere, . 


49 

Oats, . 

• 

40 

Districts 7 & 8, 
District 9, | 

Bere, . 
Oats, 

• 

5U 

District 10^ 

Ayr. 

Wheat, 


61 

District - 

Barley, . 

• 

52 

Oats, • 


35 


Bere, , 

* 

48 


Beans and pease, 

66 

' 

Wheat, . 

. 

60 

District 2, - 

Barley, . 


54 


34 

89 


Beans, * 


64 


Wheat, . 


59 


Barley, . 


50 

District 8^ • 

Bere, . 
Oats, • 


48 

84 


Bye, , 


57 


Beans, • 


62 

District 4, -J 

Wheat, . 
Oats, . 


58i to 61 
334 to 84 

Banff. ‘ , 

Wheat, . 



District 1, j 

Barley, . 
Oats, . 




Gjenbral Obbervations. 


Quality good. 


I Quality pretty good. 

1 Inferior to crop 1854 both in cjua- 
j lity and quantity. 


I Quality good. 

No report.' 

I Average. 

No report. 

I In good condition. 
No report. 


Deficient In weight. 


1 lb. below average. 

Full average. 

I 2 to 24 lb. below average. 

Average. 

Quality variable, but more light 
grain than usual. 

j 

} — 

1 2 to 3 lb. lighter than 1854, 
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Returns of the Average Weight of Grain per Bashel— 


COUNTIBS, 


Crops reported on. 


Weight 
per Busliti. 


OsKB'RAh Observations. 


Ranpp — eontimted. \ 
District 2, | 

Berwick. . 
District 1, < 

District 2, | 

Bute & Arran. / 
District 1, ] 

District 2, 

Caithness. 

District 

District 2, 

Clackmannan. 

Dumbarton. 

Dumpeies. 

District 1, 

District 2, 


Wheat, . 
Barley, . 
Bere, 
Oats, 

Wheat, , 
Barley, . 
Oats, 

Wheat, . 
Barley, . 
Oats, . 

Wheat, . 
Barley, . 
Oats, . 

Wheat, . 
Barley, . 
Bere, , 

Oats, 

Beaus, . 

Wheat, . 
Barley, , 
Bere, . 
Oats, 

Wheat, . 
Bere, 
Oats, . 

Wheat, , 
Barley, . 
Oats, . 
Beans, . 

Wheat, . 
Barley, , 
Oats, 
Beans, . 

Wheat, , 
Barley, . 
Bere, . 
Oats, 
Beans, . 

Wheat, . 
Barley, . 

Oats, 
Rye, *, 
Beans, . 


Lbs. 

61 

524 

51 

40 

61 

52 

41 

60 

52 

40 

61 

534 

88 

60 

52 

50 

so to 42 
61 

60 ■ 
48 to 50 
48 to 49 
86 to 41 

58 

49 


61 

52 

39 


GO 

50 to 52 
38 to 40 
50 to 52 

62 

53 

50 

39 

62 

60 

514 

38| 

53 

64 


Below average in weight, hut in 
good condition. 


Average. 

Inferior. 


► All inferior. 


Average. 

1 lb. below average. 

1 


Good quality. 
Ditto. 

( Varied too much 
< to admit of an 
( average. 


Crops, though 
not equal to 
1854, above an 
average. 


2 Ih. below average. 

3 lb. below average. 

3 lb. below average. 

2 lb. below average 

f Average quality, but proportion of 
l light grain large. 


Good quality. 


[ Unusual proportion of light grain, 
from crops being lodged. 


[Generally below average weight, 
^ but in good condition. 

About 1 lb. below average. 

( Average weight ; quality rather 
I coarse. 

24 to 3 lb. below average. 

Quality good. 
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Returns of tlie Average Weiglit of Grain per Bashel — Chntlnued. 


Counties. 


Crops reported on. 


Weight 
per BusheL 


Genbbai< Obsebtations. 


Dumfries— - coni. 

( 

District 8, -j 

District 4, | 

District 5, i 

I 

Edinburgh. . 

District 1, •< 

District 2, | 

District 3, 

Elgin. ^ 

\ 

Fife. ^ 

District 1, -< 

( 

District 2, - 

I 

District 

I 

District 4, - 

Forfar. i 

District 1, \ 

District 2, 


Wheat, . 

Barley, . 

Bere, . 

Oats, 

Beans and pease, 

Wheat, 

Barley, . 

Oats, 

Beans, . 

Wheat, . 

Barley, . 

Oats, 

Wheat, . 

Barley, . 

Oats, . 

Beans, . 

Wheat, . 

Barley, . 

Oats, , 

Beans, . 


Wheat, . 

Barley, . 

Oats, 

Wheat, . 

Barley, . 

Oats, . 

Beaus, . 

Wheat, . 

Barley, . 

Oats, , 

Wheat, . 

Barley, . 

Oats, . 

Beans and pease, | 

Wheat, . 

Barley, . 

Oats, 

Rye, 


! 


Wheat, . 
Barley, . 
Oats, 

Wheat, . 
Barley, . 
Oats, 


Lbs. 

60 

61 

49 

38 
58 

60 

62 

39 
63 

58 

51 

39 

61 

53 

404 

62 

61 

624 

40 
63 


63 

55 

41 

60 to 64 
50 to 67 
36 to 45 

60 to 66 

61 

52 

40 to 41 

61 to 62 
52 
40 

62 to 63 

60 

52 

40 

54 

62 

60 to 62 
52 
40 

62J 

524 

404 


[_ Average, except oats, which are 
deficient. 


p 

V Generally inferior, particularly oats. 

3 lb. below average. 

I 2 lb. below average. 


Wheat and beans, average ; barley 
and oats, below average. 


I Generally below average. 

C Crops generally 1 to 2 lb. lighter 
than 1854. 

I Average. 

Above average. 


) A fair average, though inferior to 
1 1864. 

1 lb. below average. 

> Fair average, though inferior to 
f 1854. 

Below average. 


Generally 1 to 2 lb. below average. 


li lb. inferior to 1854. ) All below 
24 lb. inferior to 1854. > average 
14 lb. inferior to 1854. ) weight. 
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Beturns of the Average Weight of Grain per Bushel — Oontinmd. 


CoowTiBS. Crops reported on. Gbnbral Obsbrvations. 


Haddington. Lbs. 

( Cereals about 1^ lb. below a 
District 1, _ J age, and proportion of ligl 


District 2, 
District 3, 

District 4, 

District 5. 

District 6, 

Inverness. 
District I, 

District 2, 

District 3^ 


District i, I 

District 5, Oats, 

District 6, Oats, 

Districts 7, 1 
8,9,10,11,1 *“ 


Wheat, . 
Barley, . 
Oats, . 
Rye, . 
Bere, - 
Beans, . 

Wheat, . 
Barley, . 
Oats, « 


Wheat, . 

624 

Barley, . 

S3 

Oats, . 

424 

Beans, . 

65 

Wheat, . 

61 to 62 

Barley, . 

S3 to 64 

Oats, 

41 


Kincardine. 


Kinross. 


Wheat, . 

614 

Barley, . 

S3S 

Oats, 

41 

Wheat, . 

62 

Barley, . 

54 to 55 

Oats, 

41 

Oats, 

394 

Bere, . 

50 

Oats, . 

42 

Oats, 

38 


( Cereals about 1^ lb. below an aver- 
-j age, and proportion of light grain 
( great. 

Ho report. 

{ Wheat, barley, and oats, 2 lb. be- 
low average. Beans an average. 


light grain. 
No report. 


Wheat and barley good quality and 
average weight. Oats below 
average weight. 


r Below an average. 


No reports. 


I Below an average, and considerably 
I below 1854. 


58 ) 

52 [ 

40 ) 


Kirkcudbriqht, 
District 1, 

District 2, 


Wheat, 

Barley, 

Oats, 

Wheat, 
, Barley, 
Oats, 


2 lb. below 1854. 

14 lb. below 1854. 

2 lb. below 1854. 

1 lb. below average. 
Barely an average. 

1 to 2 lb. below average. 
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Retacna of the Arerage Weight of Giain per Bushel — (hntimed. 


COUNTZSS. 

Crops reported on. 

Weight 
per Bushd. 

GeMfiRAL 0BS£BVATI0NS. 

KmKOTOBMGHT. 


Lbs. 

60 



^Coiitimied. / 

Wheat, , 

) 


District 3^ \ 

Barley, . 

S3 

f 


i 

Oats, « 

39 

) 


District 4, | 

Barley, 

Oats, . 

50 

40 

1 Generally good. 


Lanabk. , 

Wheat, . 

59 

) 


District < 

Barley, . 

Oats, • * 

53 

37 

> About 24 lb. below 

1854. 

( 

Beans, . 

— 

Fully an average. 


r 

Wheat, . 

59 

Coarse > 


District 2, ‘ 

Barley, . 

50 

i Large proportion 
i of light grain. 

Generally more 
deficient in 

Bere, * 

Oats, • 

48 

38 

An average, 
j Very deficient in 

1 weight. 

weight than 
quantity. 

{ 

Wheat, . 

61 

Full average. 


LinUTHGO’VT. } 

Barley, . 

Oats, . • 

524 

40 

1 Average. 


( 

Beasts, . 

64 

Full average. 


Kaibk. I 

Wheat, , 

Barley, . 

Oats, 

63 

55 

41 

’ Generally good; oats, though light, 
mealing well. 

ObKITET. I 

Bere, « 

Oats, . 

46 

384 

j- Quality and weight below 1854. 

Peebles* | 

Wheat, . 

Barley, . 

Oats, • • 

60 

524 

40 

) Quality much inferior to 1854, with 
i more light grain. 

Perth. f 

Wheat, • 

■ 61| 



District 1, < 

Barley, . 

Oats, 

52 

40 

f Generally inferior to 1854, espe- 
L cially oats. 

( 

Beans and pease. 

634 

) 


District 2, < 

Wheat, . 

'614 

Average. 


Barley, . 

524 

2 to 24 lb. below average. 

( 

Oats, . 

40 

14 lb. below average 

( 

WTieat, . 

61 

Average. 


District 3^ < 

Barley, . 

Oats, . 

51 

39 

1 Below average. 


District 4, < 

Wheat, 1 

so or 59 
to 63 or 64 

' 


Barley, . 

48 to 53 

. 


f 

Oats, 

37 to 41 




Beans and pease, 

60 to 63 



District 5, ] 

Wheat, , 

61 

Good. 


Barley, ; 

51 

Good. 


( 

Oats, . 

394 to 40 

Good, but light. 
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Betarus of the' Average 'Weight of Giiain per Bnahel — OowHnued, 


Counties. 

Crops reported on. 

Weiglit 
per BuslieL 

General Observations. 

Perth — continued. 

' 

Lbs. 

No report. 

iJisDncu 0^ 



r 

Wheat, . 

61 



Barley, • 

S2l 

Average quaUt,) but inferior to 
1864. 

District 7, i 

Oats, . 

Rye, . 

39 

58 


Berej . 

47i 



Beans and pease, 

60 


( 

Wheat, . 


1 

District 8^ < 

Barley, . 

Oats, 

524 

40 

>• Average. 

( 

Bere, 

50 

) 

( 

Wheat, . 

ex 

1 lb. below 1854. 

District 9j < 

Barley, . 

Oats, a • 

52 

40 

[sib. below 85A] 

Eenvrew. r 

Wheat, . 

56 to 60 

Belowa verage. 

District \ 

Barley, . 


1 to 2 lb. above average. 

1 

Oats, . 

— 

1 to 2 lb. below average. 

r 

Wheat, . 

58 

2 lb. below 1854. 


Barley, . 

— 

Equal to 1854. 

District 2^ < 

Oats, 4 

; (.Long, 

40 

24 lb. below 1854. 


34 

34 lb. below 1854. 

District 3, 

Beans, . 


3 lb. below 1 854. 

5 Crop generally deficient-more so 



( in quality than quantity. 

District 4, 

Oats, • 

36 

/Quality inferior— other cereals an 
(. average, but little grown. 

Boss & Crouartx 




District -< 

Wheat, . 

Barley, *. 

Oats, *. 

62 

54 

41 

j 1 Average. 

Under average. 

( 

Beans and pease, 

63 to 66 1 

( 

Wheat, . 

61 ' 

Above average. 

District 2, < 

Barley, . 

54 

Full average. 

( 

District 3, 

Oats, . 

40 

Deficient in weight > 

No report. 

Oats, . 

39 

District 4, 

Below average. 

No report. 

iLrlStnCv Of 


37 

48 

District 6, 

Oats, • • 

Bere, . 

1 Below average weights 

Boxbhrgh. 

■ Wheat, . 

61 

Rather under average. 


Barley, . 

514 

6 per cent under average. 

District 1, - 

Oats, « • 

40 

(4 per cent under average, and 



( much light grain. 


. Beans and pease. 

, 63 

Average. 

( 

Wheat, . 

60 

Nearly average. 

District 2^ < 

Barley, . 

52 

6 per cent below average. 

( 

j Oatjs, • • 

39 

4 per cent below average. 
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Eeturns of the Average Weight of Qraia per Bushel— 


Counties. 

Crops reported on. 

Weight 
per Bushel. 

General Observations. 

Roxburgh— 
District 3, | 

Wheat, . 

Barley, . 

Oats, 

Beaus and pease, 

Lbs. 

60 

53 

40 

64i 

1 4 lb. below average. 

2 lb. below average. 

1 lb. below average. 

14 lb. below average. 

District 4, | 

Wheat, . 

Barley, . 

Oats, • • 

Beans and pease. 

60f 

51i 

30| 

63 

! - 


Wheat, . 

Barley, . 

Oats, 

Beans, . 

Pease . 



District 5, - 

52 

40i 

63 

614 

Generally below average, particu- 
larly barley. 

j 

District 6, | 

Wheat, . 

Barley, . 

Oats, 

61 

63 

39 

1 

1 Average. 

District 7, | 

Barley, . 

Oats, 

49 

38-4 

1 Good, but deficient in weight. 

Selkirk. | 

Wheat, . 

Barley, . 

Oats, 

Pease, . 

614 

62 

1 404 

59 

i 

1 General quality inferior to 1864. 

STiRLma / 

Wheat, . 


1 4 lb. below 1854. 


District 1, 

District 2, 

Sutherland. 

District 

District 2, 
District 3, 
District 4, 

Wigtown. 

District I, 

District 2, 


Barley, , 
Oats, 
Beans, . 


Oats, 

Bere, 

Barley, 

Oats, 

Bere, 


Wheat, 

Barley, 

Oats, 

Wheat, . 
Barley, . 
Oats, , 
Beans, . 

Wheat, . 
Oats, 
Bye, . 
Beans, . 


40 

SO 

S3 

36 

47 


60 

34 to 53 
41 to 42 


sa 

40 

66 

61 

38 

65 

65 


B lb. below 1854. 

2 lb. below 1864. 

3 lb. below 1864. 

No report. 


I Under average weight. 




No report. 

I Good, but weight below 1853 and 
f 1864. 


' A full average both in quantity and 
I quality. 

Barley and bere about average 
weight ; quality generally good, 
e3:cept oats on light soils. 
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TABLE SHOWiNa the WEIGHTS op TUENIPS oh VARIOUS FARMS in the 
MIDDLE AND UPPER DISTRICTS op ANNANDALE. 

Impeckd hetueen the 5th and \5th November 1855. 

[The Society having for several years published the Eeports, by the 
Lockerbie Farmers’ Club, of the turnip crops in Annandale, the results of 
the inspection for 1855 are inserted again as containing valuable informa- 
tion at this season, and as a record for after reference and comparison.] 


Names of Farms, 
Parishes, and 
Kinds of Tur- 
nips. 

"So, of Acres 
Scotch. 

width of DrUl 

In Inches. 

It 

II 

Weight. 

Manure per Scotch Acre. 

Date 

OF Sowing. 

Per 

Scotch 

Acre, 

Per 

Imperial 

Acre. 

h 

SP 

h 

II 

h 

P 

Other Manures. 






toaa flirt. 

tom ewt. 


evk. 

Cfft. 



Hardgaavs, DaXtm, 












SIf.'s Purple Top Swede, 


gl 

27 

29 

•44 7 

35 2 

174 

32 

04 


21 and 22 May 

Do. do. 


901 

27 

29 

37 0 

29 13 

164 

32 



22 to 25 May 

Sk.*s Purple Top Yellow, 


43 

27 

28 

26 10 

21 0 

15 

3 

o| 


0 June 

Slc.*s Hardy Green, . . 


143 

27 

28 

83 13 

28 4 

15 

3 

Of 


6 to 8 June 

Sk.*8 White Globe, . . 


2 o| 

27 

26 

33 16 

26 15 

15 

3 

of 


10 to 14 June 

GREBNaiLLHRAO. locJmahen. 











Pm-ple Top Swede, . . 


10 

27 

31 

29 16 

23 12 

25 

3 



SO May 

Hzohlaw, Si Mungo. 












Purple Top Swede, . . 


18 

27 

32 

22 IS 

IS 3 

14 

2 



24 to 26 May 

Pomeranian White, . . 


2 

27 

33 

23 19 

10 0 

10 

24 



12 June 

Dixons, Tundetmrtli. 










[of lime 


Sk.*s Purple Top Swede, 


4 

27 

37 

43 12 

34 11 

20 

2 

2 

12 cwt. superph. 

18 and 19 May 

IlrtiDSTDE, J)ryfc»dale, 












Sk.’8 Purple Top Swede, 



27 

82 

28 14 

22 15 

25 

2 

3^ 


15 to 23 May 

Purple Top Yellow, . . 


o| 

27 

36 

30 10 

24 4 

22.V 


3 


11 June 

Green Top Yellow, . . 


23 

27 

33 

25 1 

19 17 

224 

1| 

8 


9 to 11 June 

Bvbbstbads, Dryfeedoie. 












Yellow Bullock, . , . 


1 

28 

SO 

25 18 

20 11 

25 

24 

1 


6 June 

Purple Top Yellow, . . 


2 

23 

32 

29 8 

23 6 

32 

2 

2 


30 May 

DR'TFBSWAIiE Hansb, 












DrjrfetdaU. 












Sk.’s Purple Top Swede, 


2 

20 

33 

24 6 

29 6 

20 

3 




Hardy Green 


03 

20 

33 

23 13 

18 13 

16 

3 

H 



Pomeranian White, . . 


23 

27 

36 

30 18 

24 9 

16 

3 

H 



Underwood, Dryfcsdalc. 












Purple Top Swede, . . 


3 

27 

32 

32 7 

25 12 

15 

1 

1 

2 cwt. bone meal 

24 May 

Hardy Green, .... 


2 

273 

29 

46 0 

36 9 

15 

1 

1 

do. do. 

7 June 

Purple Top Yellow, . . 


2 

28 

30 

38 3 

30 5 

12 

1 

04- 

do. do. 

7 June 

Rosbbank, JDi'yfesdali!. 












Purple Top Swede, . . 


4 

27 

34 

26 10 

21 0 

16 

2 

2 


25 and 26 Hay 

Pomeranian White, . • 


6 

28 

33 

20 8 

S3 6 

16 

2 

2 


2 to 22 June 

Bengall, Dryfesdak, 

Sk.'s Purple Top Swede, 


24 

27 

37 

39 19 

31 15 

20 

3 



15 to 22 May 

Kirkbubn, Dryfadak. 












Purple Top Swede, . . 


3 

28 

34 

30 2 

28 17 

,30 

2 


15 bush, bones 

5 May 

Yellow Bullock, . . . 


1 

28 

41 

44 0 

35 5 

18 

2 


10 do. do. 

12 May 

Hardy Green 


3 

28 

37 

33 12 

26 13 

25 

2 


12 do. do. 

21 May 

Lammonrie, Appkgarffh 
l^irving’s Swede, . . 


7 

28 

36 

32 n 

25 16 

25 

2 



10 to 22 May 

Yellow Bullock, . . . 


7 

28 

36 

22 1 

17 10 

18 

12 



11 to 13 June 

Do. do. ... 


7 

28 

40 

22 1 

17 10 


4 



14 to 10 June 

Forsdale’s Hybrid, . . 


03 

28 

44 

26 12 j 

21 2 


4 



13 June 

WWte Globe 


23 

28 

42 

30 16 

24 8 


4 



9 June 

Balorav, Appkgmiht 

Sk.*8 Purple Top Swede, 


4 

28 

36 

26 5 

2016 

25 

2 


20 bush, bones 

2]to31May 

Green Top Yellow, . . 


7 

28 

36 

24 17 

,10 14 

25 

2 



• 1 to 12 June 

Yellow Bullock, . . . 


i 10 

27 

38 

23 5 

18 8 

20 

3 


12 bush, bones * 

25 June 

Bed Top White, . . . 


1 03 

27 

33 

20 14 

16 8 


2 


20 do. do. - 

7 to 14 July 

Pomeranian White, . . 


43 

27 

30 

25 0 

20 3 


2 


. 20 do. do; 

20 July 

1.; 

'^1 

ll 

1 


\l2 

28 

40 

32 11 

25 16 1 

JSl 

4 



20io251Bty 

Do. do. 



28 

38 

32 11 

2516 

15 ' 

4 



Do. 

Aberdeen Yellow, . . 


’ ? 

28 

40 

SO 9 

24 3 

15 

82 



28 May 


[Table continued. 



232 


ANNANDALE TUEHIP-TABLES. 




si 


Wbiqhx. 

Manubb pbb Scotcs Acre. 


IsTambs 07 Fabms^ 


li 

It 







Datb 

OF Sowing. 

Parisbes# ano 

Kinds of Tub- 

^.1 

If 

83 

SI 

Per 

Per 

Ir 

Is 

|i 


^ NIPS. 

i 

25 

oa 

Scotoh 

[mperiol 

Is 

Other Manores. 





Acre. 

Acre. 

SA 

gS 

|b 







toss owb 

toaa ort. 

yards 

ourfc 

oirt. 



MiiiLBanb, AppUgartht . . 










Sk.’s Fv^le Top Swed^ : 
Green Top Swede, » . . 

3 

3 

28 

28 

41 

43 

81 10 
27 6 

25 0 
21 13 

20 

20 

3 

3 



21 and 22 May 
Do. 

Yellow BuUodc, .... 

4 

28 

43 

28 0 

22 4 

15 




7 June 

Do. do. . . . ‘ 

5 

28 

36 

17 10 

18 17 


3 

2 


12 June 

Sk.’s Purple Top Swede, . 
Bbierybidl, Amkgaiih, . 

3 

28^ 

34 

83 14 

26 14 

20 

3 



19 May 

Sk.*s Purple Top Swede, . 

8 

29 

29 

27 14 

22 0 

25 

2 



20 to 25 May 

Ydlow Bullock 

14 

27 

30 

26 18 

21 6 

20 

2 



15 to 20 June 

Fomoanian White, . . . 
Bundhillbush, AmiegarOit 

2 

28 

36 

42 7 

33 11 

20 

2 



Do. 

YeUow BuUock 

7 

27 

29 

2014 

16 8 

15 

2 

2 


13 to 16 June 

Purple Top Yellow, . . . 

4 

27 

28 

21 9 

17 0 

15 

2 

2 


Do. 

Gillenbib, AppkgarOif 

Green Top Swede, . . . 

6 

28 

31 

25 4 

20 0 

12 

2 

2fr 

7bu^. bones 

18 to 24 May 

Hardy Green 

2 

28 

32 

28 14 

22 15 

12 

2 

2^ 

do. do. 

17 to 23 June 

YeUow BuUock 

7 

28 

34 

27 13 

22 IS 

12 

2 

24 

do. do. 

10 to 17 June 

Pomeranian White, . . . 
Daluakbddab, AppUgarObt 

2 

28 

35 

33 12 

27 7 

26 13 

21 14 

12 

2 

2 

2^ 

do. do. 

Do. 

8k.*a Purple Top Swede, . 

4 

26^ 

36 

25 



^ to 31 May 

Lain^’s Swede 

1 

28 

37 

26 12 

21 2 

26 

2 



Do. 

Purple Top Swede, . . . 
YeUow BuUock, .... 

4 

27 

40 

18 3 

14 8 

25 

2 



Do. 

10 

29 

34 

17 4 

13 13 

25 

2 



11 to 23 June 

Pomeranian White, . . . 
Dinwoodzb IKajns, Apple- 

10 

28 

37 

32 4 

25 11 

25 

2 



4 to 9 June 

goirthf 

Sk.*s Purple Top Swede, . 

11 

28 

37 

29 15 

23 12 

12 

2 



17 May 

Do. Yellow, 

5 

28i 

43 

27 17 

22 2 

12 

2 



23 to 26 May 

Do. Swede, 

7 

28 

31 

33 5 

26 7 

15 

2 



15 to 18 May 

Pomeranian White, . . . 

12 

27i 

42 

26 0 

20 12 

10 

2 



10 June 

Green Top YeUow, . . . 
Babnsdalx, HvtUm, 

7 

28 

87 

23 9 

18 12 


4 



24 to 80 June 

Pomeraniaa White, ... 

1 

274 

25 

27 2 

21 9 

15 

2 

2 


0 June 

Bk.*e Purple Top YeUow, . 

1 

274 

25 

23 18 

18 18 

15 

2 

2 


Do. 

Hardy Green, 

2 

274 

32 

39 18 

31 13 

16 

2 

2 


Do. 

Sk.*s Purple Top Swede, . 
Sbaw, HvMon, 

12 

28 

29 

28 0 

22 4 

20 

2i 

3 


13 to 17 May 

Hardy Graen, 

U 

274 

27 

37 16 

29 19 

15 

2 

2 


7 Juno 

YeUow Bullock, .... 

2 

274 

27 

25 6 

20 1 

15 

2 

2 


Do. ! 

Hardy Green, 

2 

274 

28 

31 14 

25 3 

15 

2 

2 


Do. ■ 

Pomeranian White, . . . 

: UiLLBioGS, Snttmt 

14 

274 

27 

32 Id 

26 0 

15 

2 

2 


Do. 

Purple Top YeUow, . . . 

2 

28 

81 < 

22 15 

18 X 


3 

3 


23 June 

Pomenmian White, . . . 

2 

28 

80 

40 5 

31 18 


3 

3 


Do, 

YeUow Bullock, . . . . 
Hutton, HuUon, 

2 

28 

31 

17 3 

1312 

12 

3 

3 


Do. 

Purpte Top IT^owp * ■ * 
YeUow Bullock, . . . . 

3 

2 

264 

26i 

88 

80 

18 17 
20 16 

14 19 
16 8 

2 

2^ 

2 

2^ 


2 June 

6 Juno 

Bobbland, Hutton, 











, Purple Top Yellow, . . . 
Do. Swede, . . . 

2 

M 

271 
\ 28 

33 

35 

SO 6 
38 10 

24 0 
30 10 

15 

3(1 

2 

2 



3 June 

25 May 

Green Top YeUow, . . . 
DaLFZBBDB, Kirkmichael, 

M 

r 271 

49 

26 8 

20 18 

16 

2 



3 Juno 

Pomeranian White, . . . 


27 

33 

53 16 

42 12 

16 

2 


7 hush, bones 

21 May 

21 to 28 May 
Do. 

Lalng’s Purple Top Swede, 
Forsdale’e Hybrid, . . . 
Gaaibbigo, Kirkmii^aelt 
YeUow Bullock, . . . . 

20 

5^ 

271 
t 271 

34 

40 

30 7 
39 18 

28 16 
31 13 

16 

18 

3 

2 


do. do. 

4 

271 

36 

28 10 

22 12 

16 

3 



1 to 7 June 

Pomeranian White, . . . 

10 

271 

87 

89 11 

31 7 

16 

8 



Do. 

Laurie’s Swede, .... 

14 

271 

36 

28 3 

22 6 

16 

3 



-1 to 12 June 

Pomeranian White, . . . 
Annanbank, JohTistoTte, 

8 

271 

36 

29 19 

23 15 

12 

2* 



Do. 

Pomeranian White, . . . 

1 

28 

82 

33 5 

26 7 

15 

2 



22 June 

YeUow BuUock, . . . , 

5 

28 

28 

27 6 

21 18 

15 

2 



4.Jnne 

Do. do. .... 

2 

28 

29 

26 19 

21 7 

15 

2 



End of May 

Sk. "s Purple Top Swede, . 

5 

281 

29 

33 7 

26 9 

18 

2 



17 to 21 May 

Do. do. , . 

5 

29 

30 

33 2 

26 6 

18 

2 



Do. 

Skc’s Purple Top YeUow, , 

2 

29 

34 

31 15 

25 4 

15 

2 



8 June 

YeUow BaUock» .... 

2 

29 

28 

22 6 

17 14 

15 

2 



Do, 


\T(!ih'k mAinueA, 






ANNANDALE TUBNIP-TABLES, 


233 



In 

- 

u 

Weight. 

Manure per Scotch Acrb. 


Names op IB'arms, 

SA 


It 








Datb 

OF Sowing. 

Parishes, and 

Kinds of Ior< 


■fel 

id 

II 

Per 

Per 


h 

Is 



NIPS. 

S 


I® 

Secteh 

Acre. 

Cmperial 

Acre. 

? 


11 

OibetlilMUirei* 






toBsevi. 

tons oirt. 

ynids 

owt. 

owt. 




IVlAiNS, JolinslOTiiet 











Pomeranian White, . . . 

4 

26 

32 

27 18 

22 3 

15 

2t 




15 July 

Do. do. ... 

4 

27 

43 

19 12 

15 10 


3* 




20 July 

24 to 25 May 

Scorisbrick, 

6 

27i^ 

87 

34 5 

27 2 

18 

2t 




Yellow Bolloclc 

Purple Top Yellow, . . . 


27i 

31 

26 0 

20 12 

18 

23 




Do. 

4“ 

27 

28 

29 8 

23 6 

20 

2| 




18 June 

Yellow Bullock 

4 

27 

39 

30 3 

23 18 

20 

2? 




20 June 

Broomhills, Wam^hray, 
Pomeranian White, . . . 

4 

27 

32 

32 14 

25 18 

18 

3 




22 June 

Do. do. ... 

2 

26^ 

32 

28 2 

22 6 

18 

S 




12 June 

Sli.*s Purple Top Yellow, . 

1 

27 

38 

21 16 

17 5 

18 

3 




5 June 

Aberdeen Yellow, . . . 

8 

28 

40 

27 6 

2113 

18 

3 




2 June 

Killbrook, Woiimhmy^ . . 










7 to 14 June 

Scorisbrick, 


27 

4l 

2610 

21 0 


3 




Yellow Bullock, .... 


27 

82 

24 7 

19 6 

10 

2} 




Do. 

Do. do. .... 

7 

27i 

32 

23 XI 

18 13 

10 

2| 




Do. 

Hardy fireei;i, ..... 
Wampbbayoatb, Wamphray, 

2 

27 

31 

33 16 

26 15 

10 

2} 




10 June 

Sk.’s Purple Top Swede, . 

. 3 

28} 

38 

27 4 

21 11 

25 

3 




26 May 

Yellow Bullock, .... 

5 

27 

86 

27 5 

21 12 

20 

2 } 




7 June 

Dale's Hybrid, .... 
Yellow Bullock, .... 

1 

27 

85 

30 18 

24 9 

20 

2 




14 June 

5 

27 

34 

26 18 

21 6 

20 

2 




Do. 

Do. do 

5 

28 

36 

26 5 

20 16 

26 





1 to 14 June 

Pomeranian White, . . . 
Kirkbill, Wamphrayf 

Sk.’s Purple Top Swede, . 
Gibb's Orange Yellow. . . 


29 

35 

26 0 

20 13 

18 

2 




7tol4Jaly 

19 June 

3 

2Si 

31 

28 18 

22 18 

25 

2 




3 

28 

33 

20 6 

16 2 

20 

2 




23 to 25 June 

Abei'deeu Yellow, . . . 

1 

28 

31 

22 1 

17 10 

25 

1 


17 hush, bones 

23 to 27 June 

Hardy Green, 

2 

27 

32 

22 18 

18 3 

25 





23 to 25 June 

Pomeranian White, . « . 

29 

27 

28 

24 7 

19 6 

26 





28 to 27 June 

Purple Top Yellow, . . , 
Marchbankwood, Kirb- 
pairick-Juxtdt 

Sk.’s Purple Top Swede, . 

03 

t 2S 

82 

22 15 

18 1 

20 

2 




19 June 

2 

29 

37 

32 15 

26 0 

20 

13 

It 

ltbush.grd.bonef 

) 15 May 

Ashcroft’s do. 

2 

27 

40 

31 12 

25 1 

15 

It 

It 

It 

do. 

do. 

16 May 

Tankard do. 

1 

27 

35 

31 19 

25 6 

15 

It 

do. 

do. 

17 May 

Laing’s do. 

1 

27 

38 

2712 

21 17 

15 

It 

It 

do. 

do* 

, ISMay 

Sutton’s Stubble do. 

3 

27 

35 

83 16 

26 15 

15 

It 

It 

do. 

do. 

Do. 

Sutton’s Purple Top do. . 
Milton, EirkpoMck-Jujcta, 

2 

27 

41 

31 12 

25 1 

15 

It 

It 

do. 

do. 

16 May 

Pomeranian White, . . . 

15 

27 

32 

41 16 

33 2 

16 

2} 




21 to 26 June 

Purple Top Yellow, . . . 

0 

27 

40 

27 12 

21 17 

IS 

2} 




12 to 19 June 

Sk.’s Purple Top Swede, . 

5 

2S 

40 

30 9 

24 3 

18 

2} 




20 May 

Pomeranian White, . . . 

4 

27 

35 

40 14 

32 5 

18 

2t 




26 June 


AVERAGE WEIGHT FOR CROP 1835. 












Sco>rotr. 

XM»aiAr.> 









tons cwt. 

tons owt. 

, Swedes, . 

, 








30 24 

24 

7 

Yellow, . 







, 


26 6 

20 17 

Common, 

• 


• 

* 

• 

• 

• 


32 5 

25 12 

AYEnAGE 

WEIGHT OF EACH OP THE LAST SEVEN CROPS, 




FEB lUFEBIAL ACHE. 





im. 


1850. 

1851. 

1852. 

1853. 

1854. 

1855. 

tons owt. ions 

owi. 

ions cwi. tons cwt. 

tons owi. 

tons owt. tons ewt> 1 

Swedes, 21 1$ 


24 

9 

19 16 

23 

7 

21 

19 

20 8 

24 7 

Yellow, 20 10 


19 14 

17 

0 17 

7 

2£ 

4 

18 13 

20, 17 

Common, 22 7 

26 14 

21 

1 

33 14 

27 

3 

22 0 

26 12 
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Lookeebib, November 22, 1805. 

Mr John Halliday, having been appointed to weigh the turnip 
cropj gave in the report of the weights on thirty farms, all held 
by members of the Lockerbie Club, and also a note of the remarks 
that had occurred to him in the course of his inspection, which 
had been made between the 1st and 12th November. 

The Club were satisfied that Mr Halliday had taken the weights 
with great accuracy, and various members stated that they had 
tested and confirmed by weighing in bulk some for sale and other- 
wise. 

The following Report contains Mr Halliday’s remarks, and re- 
sults of the discussion of the Club. 

GENERAL DESCRIPTION OP THE SEASON, AND ITS EPPBCTS ON THE TURNIP CROP. 

The weather in May and the early part of June, though cold, 
was dry, and exceedingly favourable for cleaning the land ; but 
not being devoid of moisture, and unaccompanied by frosty 
nights, allowed the seed to braird in a healthy manner. After 
the 20th of June there was a good deal of rain, and the remainder 
of the month and all July was most favourable, the temperature 
being very high (average 60®), and with a suitable quantity of 
rain. At the end of the month, turnips were far forward and 
very thriving. August set in with so much rain that they were a 
little checked on some situations ; but the large quantity that then 
fell in this district kept a degree of moisture in tne soil that served 
to counteract, in a great measure, the effects of the long tract of 
dry weather that followed till near the end of September, though 
they were, on some warm gravel soils in the lower and driest part 
of the district, retarded temporarily by drought. The plentiful 
rain in the month of October, with a moderate temperature, again 
revived the growth ; and thus, at the beginning of November, we 
had a large crop. Where there is abundance of manure, and 
especially on strong soils, the weight evidently continues to in- 
crease. 

Though we have on the whole of the five months the same large 
quantity of rain in 1854, it did not, as in that year, interfere 
with the time of sowing ; and still more, the higher temperature 
(4°) of July 1855, compared with July 1854, made the rains of 
this year produce a luxuriant growth, while in last year they 
chilled the ground and checked it. And it has been our large falls 
of rains in August that carried us through the drought of September 
better than those on the east coast of Scotland and England, and 
given us a superior crop. 

The Meteorological Table annexed has reference to these re- 
marks. 
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DISEASE. 

Mr Halliday reports that, in all parts of the district, finger- 
and-toe was more prevalent than in any previous year, though 
the instances are comparatively few where it has perceptibly 
lessened the weight of the crop. 

The greatest damage had been sustained on fields on Annan- 
bank and Dalmakeddar, where turnips happened to be repeated, 
in each case, three times within ten years ; and in other cases, 
where grown a second time in three years, the disease was still 
more injurious. 

Mr Ilalliday observed that fields where lime had been applied 
within the last two or three years, seemed under all circumstances 
to be quite free from disease. In a field at Kirkburn, which in 
1854 had been potatoes broke from lea, the yellow turnip crop oi 
1865 was a very large one, and quite free from disease ; while in 
an adjoining field of similar soil, and under exactly the same cir- 
cumstances on the farm, white turnips had failed from disease, 
confirming the opinion given by several members of the Club, 
that immediately after potatoes yellow or swedes should be so^wn 
in preference to white — but if the latter were grown after potatoes, 
the sowing should be rather late than early. 

Looking to the gradual and general encroachment, and serious 
consequences of this disease of finger-and-toe in districts where 
turnips have been and are extensively sown, the Club remark 
that, from this as well as other reasons, arbitrary restrictions 
should not be enforced in leases, but that the power of changing 
should be left in a liberal manner to the tenant’s discretion. 

■WIDTH or DKILL AND HOEING. 

Mr Halliday made several remarks as to the expediency of 
gi'eater attention being given to the keeping full and equal dis- 
tances in hoeing ; and from his observations this year of fields of 
swedes highly manured being much curtailed in weight, from the 
shaw continuing too luxuriant and excluding the air, he recom» 
mended that trial should be made of the effect of the width of drill 
to 30 or 32 inches compared with narrower ; and he drew attention 
to the continued large crop on Hardgrave, where the hoeing was 
always at least 12 inches apart. 

VABIETIES or SEED. 

As to swedes, Mr Halliday reports that Shirnng'a purple top 
continues to produce the heaviest crops, and its greater liability 
to frost is now counteracted by the almost universal practice of 
pitting and ploughing up. In yellow, he reports that, though 
there is very little admixture of seed, turnips under the same name 
assume different shapes and qualities in different seasons and farms, 
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and therefore he is at a loss to point out the most productive sorts. 
Of the common Idnds^ Pomeranian white seems, on the whole, still 
to raise the largest crops ; and though in some fields the hardy 
green is also very heavy, there are many instances of fields where 
the bulbs appeared deteriorated from the fine shape and size this 
kind showed some years ago. 

Mr Halliday suggested the advantage that would arise from 
farmers, who had convenience, raising their own seed from well- 
selected turnips. 

UANUBES. 

The application of guano is now universal in the district, and 
the average quantity, it will he seen, is about 2^ cwt per Scotch, 
or 2 cwt per imperial acre. Accompanied by this application, we 
have not in any of the last six seasons seen so little difference in 
the weights, particularly in the common turnips, by a greater or 
less quantity of dung, which has been, no doubt, owing to the 
extraordinary growth occasioned by the very high temperature 
and forcing weather of July. The very greatest crops of swedes, 
it will he seen, are where hones, raw or dissolved, as well as 
guano, ai^e added to the dung ; and indeed it seems beyond doubt 
that the additional expense of 25s. per imperial acre for raw bones, 
or 15s. for dissolved bones, will produce the additional quantity of 
turnips at a very low rate per ton, besides adding much to the 
permanent condition of the land ; and all farmers who do not con- 
sume with sheep on the land would now universally use them could 
they be had with facility. The want of any bone-mill in the 
district is much felt in this respect. On the farms reported on, 
there are taken off the land for consurapfion about two-thirds oi 
the swedes, rather under half of the yellow turnips, and about one- 
third of the white crops. 


TABLE OP BAIN REPEBBED TO IN THE REPORT. 



1854. 

1855. 


Upper 

Perthshire. 

Upper 

Perthshire. 


Annandale. 

Bridge of Earn. 

Annandale. 

Bridge of Barn. 


Inches. 

Inches. 

Inches. 

Inches. 

Juue^ 

5.04 

4.1 

3.33 

2.00 



3.45 

2.3 

4.41 

4.50 

August, .... 

5.14 

1.5 

5.91 

3.50 

September, . . . 

2.30 

1.5 

0.78 

0.20 

October, .... 

4.86 

2.5 

6.02 

3.00 

Aggregate of these ) 
five mouths, . J 

20.79 

11.9 

20.45 

13.20 
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PEAT MOSS AS A COMPOST. 

By John Lookhabt Moeton, Edinbuigh. 

[Premiiim — ^The Gold Medal.] 

The action of peat as a manure depends both on chemical and 
mechanical principles. Its qualities chemically have necessarily a 
very close relation, in the first place, to the plants from the gro^h 
and decay of which it has had its origin ; and, in the second place, 
are to some extent dependent on the climate under which the 
deposit has been formed. Some analyses, which will afterwards 
be givenj clearly demonstrate tlie fact, that in the ashes — ^not to 
speak of the organic part of peat — there is very ^reat variation. 
So much so, indeed, is this the case, that one variety of peat is 
found absolutely injurious to vegetation, while another is capable 
of forming excellent composts. In its natural antiseptic state, peat 
is not in a condition to promote the growth of vegetables, but 
when reduced to its simple elements, it is calculated, when applied in 
sufficient quantity, to nourish in perfection the species of plants 
from which it has principally been formed. But as these plants 
must have contained a greater or smaller proportion of the 
inorganic substances formed in cultivated crops, their products are 
certain to be more or less valuable as mineral manures, in propor- 
tion to their richness in these elements. This is taking for granted 
that it is the mere ash of peat which is of manurial value ; but the 
fact must not be overlooked, that dead organic matter has a very im- 
portant influence, when solutoised, in promoting the growth of living 
organic structures. The carbonic acid of peat can differ in no 
respect from that found in field-plants, and must therefore, under 
certain circumstances, which will be referred to in due time, 
minister both directly and indirectly to the nourishment of culti- 
vated crops on being generated in the soil. The mechanical 
qualities of peat depend not only on the proportion which the 
remains of one species of plant bear to those of another, but on 
the comparative wetness and state of intermixture with earthy 
substances of different deposits. If fermentation has been par- 
tially promoted during the formation of the deposit, its mechanical 
as well as its chemical quality must have undergone various im- 
portant. changes. Having^ made these general preliminary remarks, 
we proceed now to consider in detail the theory on which the 
practice of compounding peat as a fertiliser must be founded, if its 
action is to be understood and profitably regulated. 

" THE BROPEBTIBS OF PEAT. 

In Dr Bennie's essays on peat moss, published in 1810, yith a 
dedication to the President and Members of the Highland 
Society of Scotland, the following remarks occur If moss 
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consists entirely of vegetable matter, and if that matter has 
undergone the necessary changes and combination, it seems 
reasonable to conclude that it may be converted both into a soil 
and a manure, or perform some other useful purpose. Of what- 
ever description it may be, whether fibrous or compact, whether 
composed of ligneous or aquatic plants, it is obvious that it may 
be made subservient to important purposes.” These conclu- 
sions were arrived at after a consideration of the composition of 
peat as known at that period, and they are equally sound in our 
own day, when much more knowledge is possessed on the subject. 
Unfortunately very few analyses have been made of peat in its 
natural state, but the composition of its charcoal and its inorganic 
part has been pretty fully investigated. The ash of Irish peat 
generally contains a larger proportion of calcareous matter than 
.that of many other peats — this property being dependent on the 
quality of the soil uj)on which the deposit has been formed. As 
the plants employed in forming the lower layer of peaty matter 
would of necessity partake of the mineral peculiarities of the soil 
itself, and these again to some extent contribute to the production 
of plants having a resemblance in composition, this fact is very 
easily explained. A compost formed from peat, for example, in- 
cumbent on a calcareous soil, is likely, when prepared in a proper 
way, to be of greater maniirial value on soils requiring, lime, than 
that taken from a peat moss formed on a barren stilff greyish 
clay interspersed with layers of white eating sand. The plants 
forming the bottom layer in the latter case would inevitably he 
poor in fertilising substances, and afiect more or less the nature 
of the entire deposit. The determination of the manurial qualities 
of peat becomes therefore a matter of primary importance to the 
farmer, who is about to use it in forming compost-heaps. The 
work in compounding 'a worthless substance is just as great as in 

S aring one of better quality, and then the disappointment 
need by the failure of the foi'mer does a serious injury to the 
cause of agricultural progress. Considering the enormous extent 
of our peat bogs, and the practical uses to which the larger propor- 
tion of them may be turned, either by their being impi^oved in 
or gradually ti’ansported to other situations for manurial pur- 
poses, it is not too much to say that the progress of agriculture 
may be promoted to a considerable extent by such means, if they 
are carried out on proper principles. Some years ago a good deal 
of noise was made by the Directors of the Irish Amelioration 
Society, respecting the high manurial value of peat charcoal, both 
as an absorbent of ammonia and a direct fertiliser. Unfortunately 
for the scheme which had then been set on foot, Dr Andei'son. 
recorded, in the Tramactims of the Highland and Agrioulturai 
Society of Scotland for March 1851, the results of some elaborate 
investigations he had made to ascertain the absorptive power 
possessed, both by peat charcoal and dried peat when saturated 
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with ammonia in solution. By these excellently conducted experi- 
ments it appears that even Irish peat charcoal is so limitedly an 
absorbent of ammonia, as to be practically in that respect of no 
value to the farmer. With ordinary dried peat, obtained from a 
moss on Mr Hall Maxwell's estate in Eenfrewshire, the case was 
very different. While the soft spongy kinds of peat were found 
to absorb more ammonia than those taken from the dense bottom 
layers, the average quantity an ordinary sample retained, even 
after being dried in the open air, amounted to about 1.5 per cent 
of its own weight. On this point Dr Anderson observes that 
the “ per-centage of ammonia may appear small, but it must be 
recollected that it is more than three times as much as is contained 
in farmyard manure of ordinary quality, and that the addition of 
even a small proportion of peat to the dung-heaps would be likely 
to retain in a completely satisfactory manner any ammonia which 
existed there in a volatile state.” 

The value of dried peat as an absorbent of ammonia is there- 
fore veiy clearly established ; but peat charcoal, while no doubt 
acting effectively in some cases as a deodoriser in hospitals, is 
proved by these researches to have very little absorptive power 
over ammonia suspended in water, and is in that aspect almost 
valueless to the agriculturist. Neither, however, as a direct 
fertiliser, in virtue of its inorganic constituents, is peat charcoal 
of great practical value; and as it takes four tons of dried peat to 
maxe one of charcoal, the loss in its manufacture is considerable. 
The following are analyses of two samples of charcoal, the first 
being the manufacture of the Irish Amelioration Society, and the 
other that of a private proprietor at Mount Leinster in Ireland ; — 


CarboD, 

Hydrogen, 



79.24 

81.20 



2.20 

2.16 

Nitrogen, 



0.54 

0.50 

Oxygen, 



6.44 

6.24 

Sand and clay, 



2.48 

2.10 

Oxide of iron, . 



1.66 

0.56 

Phosphoric acid, 

Silicate of potash. 



0.34 

0.35 



0.98 

0.96 

Chloride of sodium, 



2.63 

2.50 

Carbonate of lime, 



1.85 

1.87 

Sulphate of lime, 



1.44 

. 1.45 

Loss, 



0.30 

100.00 

0.11 

100.00 


From an estimate made by Dr Anderson of the money value 
of the sample the constituents of which are given in the first 
column, it appeared to contain — 

Value. 

12 lb. of ammonia, . . . . £0 6 0 

74 ... phoBpborio acid, . . . 0 0 11 

11 ... potash, • • . . . 0 2 1 

£0 9 0 


TRAKS.— M,4RCH 1856. 
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In examining another and a better charcoal than the above, he 
found that a ton should produce — 

Value. 

20 lb. of ammonia, . . . , ^0 10 0 

2 ... phosphoric acid, . . . 0 0 3 

11 ... potash, . . . . . 0 2 1 

£0 12 4 


This is assuming, certainly, that the carbon of the charcoal has 
no value as a fertiliser. From the carbonic acid which is devel- 
oped by its slow decay when in a powdered state, some nourishment 
must be afforded to growing plants; but this can only be an almost 
inappreciable quantity. When Liebig remarks that “ charcoal in 
a state of powder must be considered as a very powerful means of 
promoting the growth of plants on heavy soils, and particularly on 
such as consist of argillaceous earth,” he clearly points to the 
fact that, in addition to its principal manurial ingredients, its 
greatest effects are mechanical in opening up compact clayey soils 
and exposing them to atmospheric agency. While Irish charcoal 
usually sold at 35s. a ton^ the loss to the purchasers at this price 
must have been very considerable, as indicated by a comparison of 
its intrinsic value with the price charged for it. If peat is to be 
of much value as a manure, it must therefore be used in some other 
form than in a charred state. Before referring to the composition 
of the ashes of such peats as are likely to be adapted for the for- 
mation of composts, it* may be well to notice a fact recently pointed 
out by Dr Anderson, explanatory of the barrenness in some cases 
of peat soils. By the following analysis of a portion of charred 

S eat taken from a peaty soil at Achanrigh which refused to pro- 
uce crops, the oxides of iron appear to have been the noxious 
elements : — 


Pota^, 

n a 



i . 0.74 

Soda, 

a m 



. 0.99 

Magaesia, 

. • 



0.40 

Limo. . 




1.18 

Protoxide and peroxide of iron. 



30.72 

Salphuric acid, 

, , 



6.62 

Sand, . 

, , 



42.74 

Charcoal, 




17.68 

Loss, 

* * 



. 0.03 

100.00 


The small quantity of lime in this peat ash is somewhat re- 
markable,^ and the large proportion of iron stated to be in the form 
of protoxide, when taken in connection with the sulphuric acid 
present, indicate that sulphuret of iron has been the cause of infer- 
tility. “ This sulphuret during the burning of the peat/' remarks 
the professor, has been oxidised, a part of its sulpnur driven off, 
and the rest converted into sulphuric acid, the iron having been at 
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the same time converted partly into protoxide and ‘partly into per- 
oxide, the quantity of air not having been sufl&ciently large to 
bring it entirely into the latter condition. Now, these facts are 
sufficient to account in the most satisfactory manner for the infer- 
tility of this peat; for nothing is more thoroughly established than 
that sulphuret and protoxide of iron are highly injurious to vegeta- 
tion, and act, in fact, as a positive poison to plants/^ The point, 
then, is also very clearly established, that, in using peat as a com- 
post, the farmer would require, by analysis or otherwise, to discri- 
minate between a material which might have considerable value 
as a manure, and such as would, on the other hand, prove rather 
injurious to vegetation than anything else. By other analyses 
made in the laboratory of Professor Anderson, we find considerable 
variation in the constituents of peat of good quality. Thus, in a 
sample from Dargavel, taken at different depths, the nitrogen and 
water varied a good deal in quantity : — 

Nitrogen. Water. 

Surface, . . . 0.806 13.31 

feet deep, . . • 0.910 15.89 

34 „ . . . 1.10r 13.28 

44 „ . . . 1.023 14.06 

In another analysis, peat from Dalmahoy moss gave — 

Water, ..... 15.22 

Vegetable, ..... 49.44 

Ash, ..... 35.84 

100.00 

Taking the composition of the ashes of these peats as an accu- 
rate test of their value as mineral manures, the contrasted analyses 
will he useful : 


Silica, 



Dargavel. 

Dalmahoy. 



21.92 

81.61 

Peroxide of iron, 



10.91 

12.54 

Alumina, 



7.09 

1.85 

Lime, 

Magnesia, 



10.13 

1.31 



11.71 

... 

Potash, 



2.41 

0.46 

Soda, 



6.10 


Chloride of sodium, 



... 

0.13 

Sulphuric acid, . 



11.38 

2.02 

Phosphoric acid. 



1.62 

traces. 

Chlorine, 



0.57 

• f « 

Charcoal, 

• 


16.99 

*«• 

Loss, 

• 


0.17 

100.00 

0.08 

Too.00 


The large quantity of silica in the Dalmahoy peat shows it to 
be more largely intermixed with silicious matter than is common 
in flow moss ; a quality which it possibly owes to the -layer of 
subsoil immediately underneath the deposit being of a sandy 
nature. In the case of the Dargavel moss, the presence of 7 per 
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cent of alumina shows it to be incumbent on an argillaceous stratum j 
•while the lime it contains affords conclusive evidence that calcareous^ 
applications are less necessary on it than on some other kinds of 
peat soils. Altogether it is an excellent peat, and should yield 
crops of good quality. Two samples of peat ashes from different 
parts of Berkshire have been analysed by Dr Lyon Playfair, but 
the proportion of lime in these is so large as to render them suit- 
able substitutes for that mineral. They also contain both sulphates 
and phosphates, which give them considerable value. 


Carbonate of lime, 

65.20 

58.CO 

Oxide of iron, . 

2.63 ) 

4.25 

Alumina, 

Silica (soluble in acids). 

0.08 \ 

1.10 

1.12 

Snlpbate of potasli, 

2.15 

0.37 

Salpbate of soda, 

1.16 

trace. 

Snlpbate of lime, 

1.11 

2.88 

Pboflpliate of magnesia, 

0.37 

0.46 

Chlorine, 

Organic matter. 

. trace. 

trace. 

4.81 

4.25 

Sand and clay. 

. . 14.01 

11.19 

Water, 

7.31 

17.21 

Loss, 

0.12 

0.27 


100.00 

100.00 


These ashes are to be regarded as of superior quality to most 
others that ai'e sold as fertilisers ; and it must be admitted that 
without some such data as an accurate analysis to go upon, it is 
altogether a random and unsafe practice to purchase peat ash 
either of home or foreign preparation, for manurial purposes. In 
Belgium and Holland peat ash is extensively used as a manure, at 
the rate of about 20 bushels per acre ; but, with very great varia- 
tion in quality, its action cannot be alike profitable in all cases. 
Professor Anderson has shown that some specimens of Dutch peat 
ashes are of very inferior quality as fertilisers. Other and better 
qualities, no doubt, contain considerable quantities of phosphates 
and sulphates, some of the plants from which peat is produced 
yielding phosphoric acid and sulphate of soda ; but in general, 
imported peat ash Is far from being rich in these ingredients. The 
decision arrived at by Dr Lyon Playfair appears to be a sound 
one, and may here be quoted : — An analysis of the evidence on 
the value of- peat ashes leads us to the conclusion that different 
kinds vary much in their composition, some varieties being of no 
greater value than common marl ; while others contain both earthy 
and alkaline sulphates, and more rarely earthy phosphates, all of 
which impart great worth to them as manure.” 

If peat is found, therefore, to be in general of comparative^ little 
value as a manure, employed either in a chan*ed condition or merely 
as an ash; while, on the other hand, its efficiency almost in its natural 
both as an absorbent and a direct fertiliser, is distinctly proved. 
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the next point to be determined is the best system of selecting and 
preparing it for nse in compost heaps. 

SELECTIOI^- AND PREPAEATION- OJF PEAT. 

Those peat mosses which are most capable of being successfully 
reclaimed, must necessarily yield the best matex’ial for compounding 
pui-poses. The improvable quality of peat deposits is usually ascer- 
tained by the plants which grow upon them naturally, and similar 
means will suffice as a partial test in selecting the quality suitable 
for composts. On moss of the poorest kind, the principal plants 
are Oalluna vulgaris (common heather), in a dwarf state; Erica 
tetralicc (cross-leaved heath) ; some of the smaller rushes, {Lu&ula 
and Jmicus ;) and a few species of the smallest and least nutritious 
kinds of carex grasses. Where no other plants than these are 
found growing oh the surface, the peat is not likely to be of the 
best quality; and in absence of analysis, they afford a very fair 
criterion of the limited value of its constituents. But should the 
heather be strong in the stem, and abundance of the ranker species 
of the caricecs tribe of grasses, and occasional plants of Rumex acetosa 
(common sorrel), Ranunculus repens (orowsfooi)^ and Senedo 
jacobea (ragwort), be found growing on the drier or more earthy 
spots, then the quality is likely to be of considerable value for top- 
dressings. On the outer margins of large peat-mosses, there is 
usually more or less floated material, containing a considerable 
proportion of earthy ingredients. The fertility of this alluvial 
peat is generally indicated very distinctly by its herbage, which, 
lor rankness as well as fineness of quality, resembles the yield 
of some highly productive meadow. If a choice between this 
kind of peaty matter and that of deep flow-moss exists in any 
case, the farmer will do well to use up the former before beginning 
to the latter ; or perhaps better still, mix the two together in equal 
proportions. In selecting the point of a flow-moss from which the 
peat required for manure is to be taken, it is necessary in most 
cases to be regulated by the roads whicli are in existence ; but 
certainly if there is one part which has a stronger and better class 
of vegetation than another, means of approaching it should if 
possible be provided. The surface layer in most cases is not of so 
good quality as that found at a depth of three to four feet. It may, 
in virtue of its porosity, be a superior absorbent, but in itself is not 
so rich in the elements of fertility as the peat got at a greiater 
depth. This rule, however, cannot apply to every moss, and the 
only safe data for the farmer to go upon, is to ascertain, by analyses 
of specimens from different depths, the respective properties of each. 
■As a general rule, the fibrous, brown-coloured, greasy peat, which 
is sufficiently compressed to cut x'eadily in whole spits, but not to 
make the hardest and best fuel, is preferable for composts to the 
lower compact black layers, considered best for the latter purpose. 
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As exposure to atmospheric agency is indispensably necessary, it 
should he dug out from its natural bed a considerable time before 
being required for use. The usual practice is to wheel out and 
leave it in large heaps for some months ; but this is a most defective 
method of preparation. From the antiseptic nature of peat moisture, 
it must be carried off as completely as possible by evaporation, and 
its astringent principle completely oxidised by exposure to the 
oxygen of the air, if it is to be in the best condition for agricul- 
tural use. Its mechanical reduction is also greatly promoted by 
the action of frost ; and for these various reasons, therefore, care 
sho^d be taken to wheel it out in the beginning of winter, and 
leave it in a thin layer to the middle or end of the following 
summer.^ When it is practicable to get it spread out ten inches or 
a foot thick, on a piece of bare pasture-ground, it can be turned 
several times during the period it is being dried with very little 
trouble j and the oftener it is so, the greater will the results be. In 
the course of turning it, the tools should be employed as much as 
possible in reducing the spits; but even with considerable care in 
this respect, some extra work will he necessary to bring it into the 
uniformly pulverulent state which is requisite to the securing of its 
maximum effects as a fertiliser. Should the peat used be of too 
small a quantity to warrant the erection of some sort of grating 
machine capable of reducing it to a powder, then there is nothing 
for it but to set female workers to hack down the larger pieces 
wifli hmd tools as completely as they can. For the more extensive 
reduction of peat, an efficient apparatus might be constructed at 
very little expense. The principal parts of the erection would re- 
quire to be an oblong stout frame, fitted with ribs of flat wrought- 
iron on edge, placed about two inches apart* Above this horizontal 
framework, which should be securely fixed in its place, a movable 
wood frame of half the length of the other, fitted up with a great 
jobber of strong vertical knives, to work in the spaces between 
the fixed iron bars, will next be necessary. By means of a crank 
or serpentine wheel, the upper frame may receive a horizontal 
motion; and as the peat comes between the fixed and movable 
francs, the knives, by particular arrangement, will force it against 
the fixed ribs, when, being severed by the cutters, it will fall into an 
l^elow. To allow the material to reach the iron bars 
readily, the movable frame, whether of iron or wood, should be 
made as open as possible ; and a contracting hopper being placed 
^ove, sufficient weight will be afibrded by the peat itself to press 
the u^ermost layer upon the sparred framing. The size of the 
fixed framework need not be more than 6 feet long and 3 feet. 
TOde, while the travelling cutter-frame will be of sufficient size if 3 
feet ^uare* In the latter there must, of course, be a row of knives 
sp^e between the ribs of the fixed fittings, and the 
cutting blades should not be more than 6 inches separate in the row*. 
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By means of either steam, horse, or hand power, this peat pul- 
veriser may be wrought in a most effective manner ; and a large 
quantity of material • being reduced in a very short time, the 
expense will be comparatively little by the ton. The first expense 
of such an apparatus could not be very much — ^not more, perhaps, 
in any case than £25 ; and if fitted up in a coarser and less sub- 
stantial manner, the half of this sum would possibly suflSce. It 
cannot be too much impressed on the minds of those who intend to 
apply peat as a compost, that a thorough breaking up of its natural 
compacture is absolutely required; and every one who has attempted 
to reduce it by common hand tools, knows what an amount of 
labour is entailed in the operation, and how necessary it is to have 
some mechanical appliance to lessen it. When once the moss has 
been well dried and broken down, the mode in which it is to be 
employed — whether alone or mixed with other substances, and 
whether in ordinary manure-heaps or in absorbing the drainings 
of dwelling-houses and cattle-stalls — must be put into practical 
operation. 


MIXISTG AND APPIilCATION. 

The great end in drying peat and reducing it to a powdery state, 
is to secure its complete fermentation, either in the soil, on being 
aijplied to it, or in a heap, mixed with some other material which 
will absorb the carbonic acid liberated in the act of decomposition. 
Some writers, and, amongst others, Mr Lawes of Eothamsted, be- 
fore his position as an autnoritative agricultural experimentalist was 
called in question, have assumed that the doctrine propounded by 
Baron Liebig taught that carbonic acid applied to the roots of plants 
was altogether unnecessary, and without effect, as the atmosphere 
could supply it by the leaves in suflScient abundance. The state- 
ment made by Liebig was to the effect that, with the other 
ingredients required to develop cultivated plants, supplied to 
their roots in the proper proportion, the co-operation of the atmo- 
sphere would, iu that case^ be sufficient to aferd by the leaves the 
necessary carbon for their structures. In his new work on agri- 
cultural chemistry, which has special reference to Mr Lawes^ experi- 
ments, the great chemist states, in the seventh proposition of the fifty 
he lays down, this important principle : “ The roots of plants, in 
regard to the absorption of their atmospherical food, behave like 
the leaves ; that is, they possess, like these, the power of absorb- 
ing carbonic acid , and ammonia, and of employing these in. their 
organism in the same way as if the absorption had taken place 
through the leaves.” 

Again, at page 22, proposition 18th, he says, “ Of two fields 
of equal quality, and containing equal amounts of mineral consti- 
tuents adapted to vegetable growth, hut one of which contains a 
source of carbonic acid in the form of decaying organic matter ox 
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manure, tliat one even in dry years yields more produce than the 
other,” In some cases it is not so much the action of the carbonic 
acid of the peat in building up directly the structure of the plant 
to ■which it is applied, that is requisite, as the decomposition iy its 
agency, in the soil, of the mineral ingredients which are necessary 
to secure^ ivithin a ce7'tain time, the elaboration of the uregetable 
structures that are to be grown. These are points of the first im- 
portance, and completely explain the reasons why peat ought to be 
regarded as a manure of no mean order. They further, by natural 
inference, point to the fact, that unless the peat is prepared in such 
a way as to secure its decomposition, and thereby the production 
of carbonic acid, it will not serve the end in view. When applied 
in a lumpy state, it may prove a mechanical manure, and open up 
a stiff clay-soil, but certainly it will not act as a chemical agent 
to any great extent. If thoroughly reduced to a powder, and 
applied in the spring months to pasture land, it will, no doubt, 
even without any other material, do a considerable amount of good ; 
but this is not the way to employ it to the best advantage. 
There are many different plans which might be adopted, eminently 
calculated to convert peat into a first-class compost ; and a few of 
the best may be stated. Earthy material, such as ditch-scourings, 
road-scrapings, or carried soil on turning ridges, is to be bad iii 
larger or smaller quantities on eveiy farm ; and being an excellent 
absorbent of gases liberated in ihb decomposition of the peat, it is 
a very smtabk substance to mix with it. To promote fermenta- 
tion, a layer of dried peat, 3 or 4 inches in thickness, should 
be moistened either with liquid manure, diluted gas-work ammo- 
niacal water, or distillery wash» Over the peat so treated a layer 
of soil 2 or 3 inches thick should next be laid, then another 
stratum of peat and earth in alternation, till the compost heap is 
of the necessary size. If sufficient liquefied manure — but nothing 
more— has been applied to each layer of moss, so as to promote 
fermentation, a considerable heat will soon be felt in the heart of 
the heap. Should a dew appear on the surface, a little more soil 
will require to be laid over it, to retain the liberated gases. After 
lying in this state for a week or two, a dressing of liquid manure 
may be applied to the outer surface, but not faster than it soaks 
into the interior. In about a month from the time the heap has 
been formed — or moi'ejif it is the winter season — the compost may 
be turiied over, and again moistened with one or other of the liquid 
manures which have been mentioned. A second fermentation will 
then begin, -which being over in a week or ten days, the compound 
will be nearly ready for being applied to the land. As a top-dress- 
ing for pasture ground, this mixture will be found in many cases 
a fertiliser of greater potency than some more expensive^prepara- 
tions. When the soil to which it is to be applied is not of a cal- 
careous nature, a little powdered lime sprinkled over the moss^ 
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both in making up -the heap and turning it, will be of essential 
service. Unless too large a quantity is used, no evil eflFects will 
result from the ammonia of the liquid manure being brought into 
contact with the lime. In the course of my experience, principally 
on stiif clayey soils, I have seen as rich dai’k green herbage pro- 
duced by a top-dressing of this nature, as with lime, or even com- 
post-consisting of police manure, soot, and earthy matter. It is 
necessarily of less strength, weight for weight, than dung composts ; 
but as its cost consists principally of expended labour, a thicker 
coating can be afforded than with purchased materials. As a 
general rule it is a compost which continues to act for a consider- 
able time; and with a little guano — say at the rate of from 1 
to 1^ cwt per acre — mixed with it, a more rapid action may 
be secured at first than would be the case without it. I have 
always found that guano used along with fermented peat, either in 
composts or in drills, for ordinary green crops, gave a more satis- 
factory return than when used alone. While the carbonic acid of 
the peat which has been absorbed by the soil acts on the mineral 
matters it comes in contact with, the ammonia and phosphates 
of the guano co-operate with it, and the result is an elaborated 
ci'op, provided the soil is otherwise sidtahle for producing it. 
The latter proviso is a most important one, and should not he lost 
sight of, as a case in point will show. In 1853 a Scotch farmer, 
whose land is principally situated on the coal formation, and is 
mostly of a stiff, clayey natm*e, employed dried pulverulent peat 
as a manure for potatoes, both alone and with other substances. 
The ground to which he applied it, though somewhat tenacious in 
texture, was in very good condition. Used alone, 20 cartloads of 
dried peat per acre gave a very fair crop, which, being free from 
disease, was neaidy of equal value to the heavier produce after 
farmyard dung. With guano and peat the return was still better ; 
and, altogether, the varied experiments he conducted led to the 
conclusion that, under certain circumstances, dried peat would 
become of value as a fertiliser. In 1854 he again conducted a 
series of similar experiments ; but this time the land he had to deal 
with was of thin, poor quality, a good deal intermixed with white 
sand. The result of his attempts in this case proved, very distinctly, 
that, with a liberal dressing of farmyard manure, he could raise 
very good potatoes on such a soil, but that di-ied peat wa? of no 
value whatever ; the soil in its natural state, poor as it was, actually 
yielding, without any manure, as many tubers as when dressed 
with peat. When applied along with 2^ cwts. of guano per acre, 
the yield was only as much better as one might have expected from 
a portable application of this nature, had nothing else been given 
along with it Now, this result is exactly that which the teachings 
of science might have led one to expect, as another quotation from 
Liebig’s last publication will show. In his 43d proposition he 
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sayS| The efficacy of the atmospheric constitiients (carhonic acid 
and ammonia) in a given time depends on the co-operation of the 
minieral constituents in the same time. If the latter he present in 
due proportion and in available forms, the development of the 
plants is in proportion to the supply and assimilation of their 
atmospWic food.” Again, at page 33, in proposition 46th : J^The 
supply of more atmospheric food (carbonic acid and ammonia, by 
means of ammoniacal salts and humus) than the air can furnish, 
increases the efficacy of the mineral constituents present in^ the 
soil in a given time. From the same surface there is thus obtained 
in that time a heavier produce — pei'haps in one year as much as 
in two without this excess of atmospheric food.” When it is re- 
membered that the principal product of decomposed peat is carbonic 
acid and a very little ammonia^ — compounds which, while inca- 
pable in themselves of building up vegetable structures, are yet 
eminently adapted for co-operating with other substances in effect- 
ing the elaboration of plants — the reason of its successful action in 
one case, and not in another, is easily understood. Like a piece 
of old cheese in a full stomach, fermented peat is an excellent 
digesting agent when applied to a well-stored soil, but on land 
poor in mineral elements, its beneficial effects are confined to the 
trifling inorganic ingredients yielded by itself. The same rules, of 
course, whidi ought to guide the farmer in the application of peat 
to drilled cr<^S 5 should do so also in employing it as a compost. 
If used alone m top-dressing very poorland, muda good need not be 
expected ; but on the old “ fogged ” pasture of earthy or clay soils, 
or even on any land of ordinary quality, it must have a beneficial 
influence. 

To insure a maximum effect from peat as a manure, it must be 
reiterated that the really judicious course is to compound it with 
other substances which may be improved in quality by its action, 
and which may in return increase its fertilising effect. Thus, in 
mixing dried peat and soil together, and moistening them with 
liquid manure, as described in a previous page, a series of very 
important changes are effected. By the application of moisture 
to the peat, fermentation is promoted, and carbonic acid and am- 
monia are given off by it and the liquid manure. But these valu- 
able substances are not allowed to escape, for the soil mixed in the 
heap at once absorbs and retains them. On a further application 
of ammoniacal liquid, the portion of peat remaining in an unde- 
composed state drinks it up, and is thus either further fermented, 
or at least improved in quality. When caustic lime and peat are 
mixed together in composts, a mutual change is effected, which it 
is most important that the farmer should understand. Dried peat 
of fair quality contains from 1 to per cent of nitrogen ;,and this 
substance, when brought in contact with lime, is converted into* 
ammonia. Carbonic acid being given off at the same time, this 



PEAT MOSS AS A COMPOST, 


249 


ammonia is partially converted into a carbonate, wHcb, being a 
very volatile substance, is likely to be dissipated to some extent^ 
unless there is a lax'ge covering of moist peat on the outside, or 
layers of earth mixed with the other substances in the interior of 
the heap. In general, peat moss intended to be compounded with 
lime, should be rather in a moist than a dry state ; and not having 
previously been fermented, the humic and ulmic acids given off will 
produce humate and ulmate of lime. If a large quantity of carbonic 
acid is liberated by the peat, the lime will necessarily to some ex- 
tent be converted into an insoluble carbonate ; but with a con- 
tinued absorption of carbonic acid, it soon becomes a soliible bi- 
carbonate. In this way nature helps the farmer to produce, with 
ffood management, a compost of lime and peat which, from its 
Fertilising properties being in a soluble form, is at once ready to 
take a part in the elaboration of plants. It must be admitted, 
however, that the most prudent course in preparing lime and peat 
composts, is to intermix such a quantity of earthy material with 
them as shall be sufBcient in all cases to absorb the gases which 
might otherwise escape into the atmosphere. By the elaborate 
researches of Professor Way, the decomposing and absorbing 
powers of earth, particularly if it be somewhat clayey in its nature, 
are so thoroughly established as to afford perfect confidence in its 
use as an absorbent. When lime, moss, and earth are suitably 
prepared together, a most excellent top-dressing for pasture-land 
IS the result Even on ground which has previously been lying 
in a dormant state, not from tbe want of the elements of fertility, 
but because of the absence of an active, principle to put them 
in operation, I have found a mixed manure of this kind produce 
an oat crop double the value of that grown the year before. But 
its greatest effects W'ill be realised on grass lands, with a dressing 
of from 20 to 25 tons per acre, accoi-ding to the richness of the com- 
pound. A very good proportion for the various substances to bear 
to each other is 4 tons of lime-shells, 12 to 16 lai'ge loads of peat, 
and 4 to 5 tons of earthy matter. For an acre this will be found 
a liberal dressing ; and, speaking from experience, I can insure its 
profitable action on any kind of pasture grounds, except those which 
either are naturally very poor^ or lying on the limestone formation. 
This compost, as well as others, may be made up in the winter 
season under cover, as will be afterwards described, and should he 
applied in the month of March or beginning of April. It is not 
necessaiy that the various substances should be kept together more 
than six weeks or two months, if even so long ; and during that 
period it is requisite to turn the heaps once or twice, and to act 
with such caution as shall prevent the peat taking fire by the 
action of the lime. 

Another way in which peat can be rendered of great manurlal 
value on some farms, is to mix it with byre and stahie dung. The 
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practice of laying a thick stratum of moist peat in the bottom of 
the manure-heap has long been followed in some districts ; but un- 
less more care than is usually exercised is taken to diy it, com- 
paratively little good is effected. The right plan is to dry the peat 
as thoroughly as possible ; and having reduced it to a powder, the 
liquid drainings will promote its fermentation, and convert it into 
an actual manure. One extensive landed proprietor, known to the 
writer, uses very large quantities of peat in this way, and the result 
is, that he can grow double the acreage of turnips on his home 
farm that any neighbouring farmer keeping the same number of 
stock can do. He also mixes earth, stable manure, fallow rack, 
lime, and peat together, and, applying to the heaps from time to 
time a dressing of tank liquid, he can give the compost any degree 
of richness he may wish. In adopting this system of preparing 
mixed composts, peat, when available at no other expense than 
that of a short cartage, can be rendered a valuable and highly 
remunerative manui'e. As a practical illustration of the value of 
peat top-dressing to pasture land, even when it is prepared on 
somewhat expensive principles, it may be well to notice, in general 
terms, an experiment made by the writer in 1848. Some years 
previously to that period, several hundred cartloads of peat had 
oeenlaiddown in a pasture field, with the intention of forming from it 
and other materials a monster compost-heap. For some reason or 
B^ver put into practice, and by-and-by the 
which required to be removed to conceal 
discreditably broken-off purposes. An attempt was made to 
cbar a part of it ; but the difficulty of getting the fire put out after 
being kindled, soon put this system out of thought The next 
cotmse which appeai'ed advisable was to mix it with earth and 
moisten it with urine from the cattle stalls. This was soon done, 
one cart of earthy refuse matter being mixed in layers with rather 
more than two carts, of reduced peat. A small quantity of stall 
dung was also mixed with the compost, and by occasional dressings 
with liquid manure it was ere long in excellent condition to be 
carted out to the land. At a distance of about half a mile there 
was a stiff clay pasture field, likely to he more benefited by a top- 
dressing with such a compost than the pasturage immediately 
around the heap, and to it accordingly the application was made. 
The soil w«^ poor, hut its poverty did not arise from a deficiency 
or inorganic ingredients, but rather from their being in an in- 
soluble form. ^ About 20 carts of the compost were applied to tlie 
acre in the winter months, and brush-harrowed in spring with the 
late Mr Smith of Deanston^s apparatus for the .purpose. The 
young grass came up much fresher and quicker than usual ; and, 
being greatly increased in thickness of the sole, vras found to keep 
a greater number of stock all the time it lay in pasture than it had 
previously done. When broken up several years after and put 
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under a cereal crop, the yield was much better than had been 
anticipated, and there was then very little appearance of the peat 
which had been applied to it. It happened, at the same time, 
that an adjoining field, consisting of land very similar in quality, 
was top-dressed in sections with different kinds of composts ; 
one consisting entirely of earth, another of lime and earth, and a 
third of wood-sawings and refuse matters of a carpenter^s work- 
shop, partly in a charred state and partly rotted. While the earth, 
though evidently inferior to the peat-compost, improved the pas- 
turage to some extent, the refuse ligneous matter made an 
almost imperceptible improvement upon it. The action of the lime 
compost was comparatively little noticed the first year, but 
afterwards it was certainly superior to the peat-dressing ; but then 
it was more expensive, as will be seen from the contrasted cost by 
the acre : — 


Eime compost, 4i ions lime-sliells, including cart- \ 
ago, at 11s. ed., « . . % j 

14 tons of earth (collected), at 3d., 

Carting out the prepared compound, 18^ tons, at 6d., 
Making np and turning heaps, and spreading the ) 
compost on the land, • . , ) 


Total expense, 


Peat compost, 14 carts vrheeling out from moss,! 
turning and removing it to place where to be > 
compounded, at 5d., « . . ) 

6 carts of earth collected together, at 3d., 

1 ton of stall manure, at 4s., 

Tank liquid, say 2^ barrels, « . * 

Carting out the prepared compound, 21 tons, at 6d., 
Making up and turning heaps, sprei^ding on land, &e., 


£2 11 

9 

0 

3 

6 

0 

9 

3 

0 

5 

0 

£3 

9 

6 


£0 

5 10 

0 

1 

6 

0 

4 

0 

0 

2 

6 

0 10 

6 

0 

6 

0 

£1 

10 

J 


The peat cost less than the half of the lime compound, and, on 
the whole, was more remunerative when compared with the first 
outlay. An increased grass rental of 2s. per acre would have left 
good interest on the expenditure connected with the peat applica- 
tion ; but the actual result was this ; After the first year the peat- 
dressed pasturage, when let for the season by public auction, 
brought, for some years, from 7s. 6d. to 10s. an acre of advance 
rent, while the lime top-dressed field did not bring so much by a 
shilling or two. The reason of this discrepancy is to be found in 
the fact that the portion of the latter field, dressed only with half 
decomposed woody matter, was very little improved. It is not to 
be supposed, however, , that the peat-compost could continue for 
several years to exercise directly much effect on the growth of the 
pasturage ; but havifig once improved it, and rendered the field 
capable of keeping a greater number of feeding cattle than before, 
the first improvement and its effects continued to exercise a bene- 
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ficial influence in after yeai’s. The profitableness of such an appli- 
cation in comparison to that of other kinds of top-^essings, must 
depend, to a considerable extent, both on the quality of the peat 
and on the facihty with which it can be obtained for this purpose. 
In the better cultivated parts of the United Kingdom, peat is not 
to be obtained on the spot ; but in many districts it is available^ in 
limited quantity, and certainly in these situations it is deserving 
of much more general use for compounding purposes than has 
hitherto been thought advisable. In employing djrkd peat as an 
absorbent, hundreds of tons of first-class manure can sometimes 
be made in the vicinity of a single town or small village. The 
drainage systems of our towns are usually so defective in their 
nature, that the sewage water is permitted to run off in any way 
the declivity of surface may determine. Now, in any instance 
where a ditch, regularly or at intervals, contains water so rich in 
phosphates and ammonia as street and house drainage is known to 
be, a favourable opportunity exists, if peat is available, for turning 
it to profitable account. By taking care to have the peat-moss in 
a tolerably dry state before it is put into the ditch to drink up the 
liquid, it will be found to absorb sufficient manorial elements to 
render it- a fertiliser of as great potency as the best farmyard 
manure. It may not last quite so long, but its action at the first 
will be much greater than most kinds of ordinary manure. Whep 
there is a sufficient quantity of moisture to saturate the moss in 
the ditch, it will not require to remain in it more than a very few 
weeks, and during that period one turning will be quite sufficient. 
For the production of turnips, 20 to 25 cartloads of this saturated 
material, and 3 cwts. of guano, will be found a first-class applica- 
tion. On ^^ture-land it should not be used alone, as a part of 
its ammonia is likely to escape before it is grown over by the 
grasses; but it may be carefully mixed with soil, and, after lying 
for a few weeks in a well compressed heap, may be applied with- 
out ^y risk of this sort being experienced. After an application 
of this kind, I have repeatedly observed a very great improvement 
in ffie quality of the pasturage, coarse carex grasses gradually 
giving place to the crested dogs-taii {Gynosurus cristatus)^ and 
sweet-scented vernal grasses {Antkooi^mthum odoratum). It is not 
such an easy matter to ferment saturated peat as that which is 
only from time to time moistened with tank liquid; but if 
formed into heaps with plenty of soil, and some long stable manure, 
or vegetable rerase, such as weeds and hedge clip|)ings, a decom- 
posing heat may be induced. The gases liberated in this case will 
be taken up by the soil, which must be present in sufficient ahaan- 
dance to prevent the escape of any portion thereof. It may appear 
mnecessary to ferment jpeat in heaps after it has absorbed a iar^e 
< 3 pantity of foul water from some sewage ditch ; but io do so, is 
simply to help nature to effect a speedier decomposition than would 
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bo brought about in the soil. To promote the speedy reduction of 
peat to its simple elements, the use of sulphuric acid (vitriol) has 
been recommended. From the strong aflBnity for water which tliis 
acid evinces, it can be employed with considerable advantage in 
decomposing |)eat which is too wet to be fermented in the ordinary 
way. The acid, in uniting with water, leaves the carbon of the 
peat almost in a charred state, and, besides, volatilises several of the 
other products which are present. This reduction and consequent 
liberation of elements is rapidly effected, and unless a large quan- 
tity of soil be intermixed with the peat, its fertilising products are 
likely to be lost to the farmer. Great caution must therefore be 
exercised in the use of sulphuric acid in preparing peat as a manure. 
It is a rapid means of decomposing the material and making it 
give up its elements ; but the risk of losing some of these is very 
considerable. 

The best method, no doubt, of securing the reduction of peat in 
ordinary cases is that of fermenting it ; but as this implies a condi- 
tion, in respect of dryness, not often attainable in the open air during 
the winter season, the question naturally occurs whether the exist- 
ence of a roofed building for the storing of sun-dried peat and the 
mixing up of coi^osts, would not be of remunerative importance 
in many cases. It need not be an expensive erection, for it will 
serve the purpose completely if it consist simply of a few pillars 
and a coarse thatched or boarded roof. In winter weather, when 
nothing else could be done out of doors, composts might here be 
mixed up and prepared for spring application. To prevent lateral 
drifting of snow or rain into the interior, a wicker fence of spruce 
fir branches might be provided between the pillars. Being enabled 
to speak, from several years’ experience, of the value, In many dif- 
ferent aspects, of an erection of this kind, I can very confidently re- 
commend those who are in the habit of using peat as a manure, to 
provide themselves with some kind of roofed building, and to store 
up largely in it during the summer months. The facility with 
which peat stored in this way is fermented, gives it an additional 
value over that exposed to rains and snows, quite sufficient of itself 
to repay in a few years the first outlay on the building. 

I trust that it is unnecessary to say more than has been stated 
Ml the foregoing pages, to prove that peat-compost is deserving of 
being extensively employed on the farm, especially on land which 
is stiff in its nature. The denseness of clay land is very frequency 
the only cause of its comparative infertility ; and, apart allK^ther 
from the maaurial value of an application, the extent to which it 
opens up the stratum of soil and exposes its insoluble organic and 
inorganic elements to atmospheric action, must insure its favour- 
able agency in a greater or smaller degree.^ Irrespective, how- 
ever, of its mechanical action on day soils, it is hoped that the 
conclusions arrived at in the foregoing pages will show it to be in 
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reality also, a direct chemical manure. Some have objected that 
its use has the eifect of producing particular kinds of weeds on 
soils which are otherwise clean ; but the same remark may be 
made of any kind of home or purchased manures. The proper 
plan is to keep down the weeds, and turn the nourishment which 
would have been expended upon them into a profitable chaunel. 
Without affirming that peat applied alone to soils of ordinary 
quality will prove a successful manure, it may at least be safely 
stated that, by properly preparing it, along with more potent fertil- 
isers, it will prove a valuable and remunerative auxiliary on many 
different kinds of farms. In such places as it exists, and is easily 
accessible, it is surely as much the duty as the wisdom of the far- 
mer to make the best possible use of nature’s gifts. It is well 
enough, so long as it is necessary, to send to Peru for guano, but 
there can be no excuse for leaving manures, which may help to 
make it go considerably farther, lying at our own door uncalled 
for and unused. Peat is worth something ; therefore, by all means 
give it ci'edit, after a fair practical trial, for its real value. Nothing 
more is asked for it in these pages; and to condemn it without 
such a trial, is unfair, and unworthy of enlightened minds. 


ON THE EELATiONS OF TECHNOLOGY TO AGRICULTURE. 

By Geobge Wilson, F.ES.E., Regias Professor of Teclmology in the Univer- 
sity of Edinburgh, and Director of the Industrial Museum of Scotland. 

{Address io a Monthly; Meeting of the Sighland and Agrlcidtural Society^ 
January 16, 1856.) 

I SHALL take for granted in what I have to bring before you, 
that the Members of this Society, which has taken so zealous an 
interest in the establishment of an Industrial Museum here, and 
has farther shown its good-will by the gift to it of a valuable 
series of specimens, need no minute information concerning its 
origin, or that of the Chair of Technology, which goes with its 
Directorship. It is one of those institutions which had become 
necessary by the altered condition of the world, and the felt wants 
of all the intelligent sections of the community. Yet such an 
altered condition required to be clearly realised, and such wants 
to find a voice, before any steps could be taken to satisfy either 
the perception of a great social change, or the sense that it 
demanded from us an effort uncalled for before. 

Setting aside altogether political causes of social alteration, 
which are beyond the pale of discussion here, the steam-ship, the 
railway, and the electric telegraph, have revealed to ns the unsus- 
jp^ted progress which the omer great nations of the earth have 
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been making in the Industrial, as well as in the other arts ; and 
whilst those great producers of mutation have opened to us the 
whole' civilised world, they have also let in the whole civilised 
world upon us. 

A perception of the risk we run of being l^ft behind in the 
honourable rivalry of races, an honest admiration of the superior 
skill in certain arts which belongs to other peoples, and the deep 
conviction that the qualities of heart and intellect which have 
given us our place among the nations, are still, by God’s favour, 
possessed by us, have led to the foundation of the Industrial 
Museum of Scotland, as one means of enabling us to learn what 
we need to know, and to teach what we wish to be known. No 
public body has done more to bring about this than the Highland 
and. Agricultural Society, and no members of that Society have 
contributed more to this result than its former President, the 
Duke of Buccletich, and its present able and energetic Secretary. 

It is, accordingly, with the full assurance that I shall not address 
indififerent or unwilling listeners, that I avail myself of the oppor- 
tunity now afforded me to explain, as Dii-ector of the Industrial 
Museum, in what way Technology may be expected to benefit 
agriculture. 

I am met at the outset by the strangeness of the term 2koX- 
nohgy^ which has not yet found its way to the hearty appreciation 
and sympathy of all. This is not to be wondered at. A living 
language is continually receiving additions of words, but by a pro- 
cess so gradual, that the advent of single terms is scarcely matter 
of observation among the public at large. Constant repetition 
will accustom us to any word, especially if it occur incidentally in 
the exposition of some matter in itself of engi'ossing interest, and 
be left to find its way to general reception without criticism, 
whether in the way of commendation or disparagement. 

Witness the readiness with which all ranks of the community 
have learned the names of places, persons, and things connected 
with the Russian war, so that every one has on his lips Sebastopol, 
Balaklava, Kertch, Eenkioi, Cronstadt, Helsingfors, Gortschakoff, 
Todleben, Pelissier, Della Marmora, Redan, Malakhoff, and the 
like. Witness also the complacency with which such terms as 
dagueiT^otype, photograph, calotype, gutta-percha, hydropathy, 
phrenology, have been received into our . language. We have 
already forgotten how unwelcome, when first heard, most of 
words were to us, and how unconsciously we have made them part 
and parcel of our language. In truth, we have learned them, as 
we learned our mother-tongue in childhood, hy continually hear- 
ing and continually repeating them, as words for which there 
existed no substitutes, and whose full sound and full meeming 
could be acquired only by degrees. 

A solitary, strange word, however, especially one which we ax*e 

TRANS.— MARCH 186S. . « T 
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not compelled by necessity to employ, cannot thrust itself at once 
into acceptance with the communify. “ Technology ” must wait 
patiently ; and till the reality which it represents is more fully 
Drought before the public, the title of that reality cannot be matter 
of interest. I will only, therefore^ say of the word, that for many 
years it has been employed on the Continent, and more recently 
in Great Britain and America, to signify “ The Science of the 
Useful Arts.” No more euphonious or familiar term has been 
suggested as equixalent in meaning; it would be difficult to find 
one ; and into its derivation from certain Greek roots I will not 
enter. Its present meaning is in conformity with its derivation, 
but is not tbe only meaning which it might bear. This, however, 
need not concern us. 

No member of this Society, I imagine, would refer an intelligent 
foreigner, unacquainted with Greek or Latin, to the derivation of 
the word Musmm as likely to assist him in apprehending what is 
the object of the Society's Museum. 

The dictionary, if consulted, would explain that Museum meant 

the temple or haunt of the Muses;” or a school presided over 
by the JEsthetical Goddesses;” or, since the days of Ptolemy 
Philadelphus, B. c. 280, an institution for the promotion of learn- 
ing and the support of learned men.” 

i^ow, far be it from me to say that the Muses never haunt the 
Highland and Agricultural Society's Museum ; or that the assthe- 
iicai goddesses are not interested in its welfare ; or that it has not 
promoted learning, or helped to support learned men ; but these 
are not exactly the ends which it deliberately aims at securing ; 
and our foreigner would not be much assisted in appreciating the 
treasures of the Museum by a knowledge of the etymology of its 
name. Neither probably Aould we he by studying the derivation 
of Technology/' 

^ us take me word “ Technrfogy,” then, without further criti- 
cism. Understood as signifying the qf TJs^l 

it of course includes not one, but many sciences, and complaint 
has been made that it is thus inexplicit. But all inexplicitness 
separable from the subject will be removed, if it is kept in view 
that the Profisssorship of Technology and the Directorship of the 
Industrial Museum go together. 

Tfae^ duty of the one office is to collect, arrange, and preserve 
the objects, products, and instruments of industrial art : the duty 
of the other office is systematically to expound these within the 
walls of the University. This, however, let it be observed, is 
simply a University arrangement, like that which conjoins the 
offices of Professor of Natural History and Keeper of the Natural 
History Museum, and those of Professor of Botany and Keeper 
of the Botanic Garden, and does not exhaust the duties of the 
Professor of Technology. 
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And here it may prevent misunderstanding if I explain that, 
•whilst the Industrial Museum is associated with the University, it 
is distinct from it, and included in the department of Science and 
Art of the Board of Trade, under whose instructions I act as Direc- 
tor of the Museum. Wth a view to prevent the needless multiplica- 
tion of similar collections, and to secure economy In the expenditure 
of public money, and not less to secure for the Museum the im- 
portant assistance which the Professors of the University can give 
to an institution more or less connected with all the sciences, it 
was deemed desirable to associate it with that academic body. 

By this aiTangement, also, the Natural History Museum has 
been transferred to the possession of the Board of Trade, and 
becomes in consequence open to the public. When the new build- 
ings are erected, it is intended to arrange the Natural History 
objects and the Industrial collections together, or in close proximity ; 
so that, for example, the geological relations on the one hand, and 
the economical relations on the other, of coal, limestone, sandstone, 
ironstone, and the like, may be studied by those to whom the 
purely scientific or the purely industrial aspect of these minerals is 
alone interesting ; whilst the many who desire to make themselves 
familiar with both aspects, will find the means of doing so under the 
same roof, and guided by a system of arrangement which contem- 
plates their twofold study. 

The obj’ect of the Industrial Museum will thus be, to gather 
together all that pertains to useful art ; and I will now attempt to 
show how Technology, the science of useful art, will benefit agri- 
culture. This may perhaps be done better by an indirect than a 
direct, exposition. 

Agriculture, in the wide sense in which this society encourages 
it, occupies the front rank among the useful arts. We believe Siis 
in peace ; but we only perhaps, fully, realise it in war, when we see 
cities which have defied fire and sword, open their gates at the 
summons of famine. The definite aim of scientific agriculture I 
understand to be the production, season after season, from a given 
area of land, of the largest amount of vegetable and animal food, 
within the shortest period of time. Before, howevei*, Time can be 
shortened. Space diminished, and Pood increased, the aid of manv 
sciences and of many arts must be called in ; and the skill whicn 
enfy experience can give, must guide the agriculturist in avaxl^ 
himself of their assistance. Such experience I assume him td'lirsr 
sess in the fullest ; and I shall not discuss the purely sdentiffe appli- 
cations of astronomy, geology, mineralogy, botany, zoology, natural 
, philosophy, meteorology, and chemirtry to agriculture. A Knowledge 
of the laws determining the seasons, the tides, the winds, the rains, 
the temperature of air? of land, of water — the converrionby natural 
processes of certain rocks into fertile soils, and of others into barren 
ones— the extinction or excessive development of usde^ br destruc- 



268 


relations of technoloot to aoriculture. 


tive plants and animals, and the converse prevalence of disease 
among those which are harmless and useful — and much else — 
would, according to the judgment of all intelligent men, be of the 
greatest service to the farmer. But it does not fall within the 
scope of an Industrial Museum to furnish illustrations of natural 
laws, however important, which we cannot press into our service 
and make the foundation of useful arts, except in so far as approved 
and practically available forms of such instruments , as tne ther- 
mometer, barometer, rain-gauge, and the like, may form part of 
the collection of instruments. 

The great object, however, of the Industrial Museum will be to 
illustrate the application of science to the determination of the 
qualities of existing raw or initial materials, to the discovery or 
production of new ones, and to the derivation from familiar and 
from novel substances, of bodies serviceable in the arts. 

Thus, to make appai*ent the benefits which Technology may 
confer upon agriculture, let us begin with the Biiildmgs on a Farm, 
including the farm-house, cottages, offices, stables, byres, and out- 
houses; taking along with them, garden-walls, and all other erections 
involving mason-work. We will suppose a large tract of land newly 
brought into cultivation, and that a farm-steading is about, for the 
fii*st time, to be erected upon it. A multitude of questions at once 
arise, which it is not the province of the agriculturist of any class 
to answer. Shall the wsuls of the several buildings be of stone, 
ot bric&, of partly of both? In so far as they are of stone, shall 

f ranite, or whinstone, or sandstone, or limestone be prefeiTed? 

lupposing all of those equally attainable, what considerations 
should determine achoice of oneof them,ratherthan of another? How 
far do they differ in hardness, compactness, durability, permeability 
to moisture, tendency to stain, or discolour, and indifference in 
general to the action of rain, wind, and weather, and to what 
extent are some of them more quickly, cheaply, and neatly quarried, 
chiselled, carved, and polished than others? Whether, if the 
choice be between two kinds of rock only, is granite preferable to 
whinstone, or sandstone to limestone, as a building-material ? If 
the choice be restricted to sandstones, will it make any difference 
whether the rock selected belong to the old red sandstone, the new 
red, or the sandstone of the coal formation ? If but one of those 
sandstones be accessible, how far will the presence of clay, lime, 
magnesia, iron and coady matter, affect the building-value of one 
bed of rock, as compared with another from the same or a similar 
quary ? If we must choose among limestones, should we prefer 
the dark or the light coloured, the shelly, the earthy, or the 
crystalline ; those which are purely calcareous, or the magnesian 
limestones ? 

Those questions nught be greatly multiplied, but this is need- 
less. The problems referred to are some among the many which 
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all must encounter who select building-materials, and as yet we 
can but imperfectly solve most of them. Now, one object of the 
Industrial Museum will be to collect specimens of all the building- 
stones of Great Britain, and, as far as shall prove possible, of the 
world. One object of the Analytical Laboratory attached to that 
Museum will be the analysis of such stones, with a view to 
discover how good and bad building qualities stand related to the 
presence or absence of certain ingredients; and one important 
duty of the Professor of Technology will be to make the results of 
such researches known by lecture, exposition, and publication to 
the entire community. 

Again, having selected a building-stone, we propose to build j 
but diflSculties arise regarding the mortar. What kind of lime is 
best for making mortar ? what kind of sand ? and in what propor- 
tion is it best to mix them ? Is it true that walls cemented by 
mortar containing sea-sand are always wet, and that if we wish 
dry walls we should select pit sand, whatever its quality or cost 
may be ? This last problem is still a vexed one, and it is only one 
among many, the solution of which will demand the examination 
of a large collection of old wall mortars, and many experiments 
on the properties of sand, lime, concrete, plaster, and cement. 
Suppose such questions provisionally settled, we find similar ones 
to encounter in reference to the external roofing of our walls. 
Shall we take slabs of stone, or wooden shingles, or slates, or tiles, 
or thatch, or galvanised iron, or lead, or zinc, or felt, or glass? 
There are special good qualities in each of them, and an Industrial 
Museum, by exhibiting systematically-arranged specimens of all, 
would furnish one important means of enabling agriculturists 
throughout the country to choose Intelligently among them. 

Again, there must be much wood-work, brick-work, and metal- 
work in our farm-buildings. In so far as the Agricultural and 
Botanical relations of timber-trees are objects of illustration in the 
Museum of this Society, and of the Botanic Garden, it will not be 
necessary to include them in any other collection within the walls 
of the city. There are economical relations of wood, however, of 
importance to the agriculturist, with the illustration or exposition of 
which neither the Highland Society nor the Professor of Botany 
charge themselves : these would fall within the scope of the Indus- 
trial Museum and the Professor of Technology. Such, for example, 
are the mechanical bending of trees or large boughs into shapes 
suitable for the knees of ships, or the girders of roofs and bridges, 
now practised on the large scale ; the rapid drying of wood by the 
^tion of air or super-heated ({,e. highly heated steam; its 
impregnation with chemical substances so as to season it 5 or to 
give it a colour resembling that of more costly and more highly 
prized woods ; or to confer upon it greater hardness and solidity ; 
or by their antiseptic and poisonous diaracter to remove its liability 
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to suffer from 'wet-rot, dry-rot, and the invasion of fungi and^ in- 
sects. The derivatives of wood, also, such as bark for tanning, 
charcoal, tar, resin, turpentine, wood-vinegar, wood-spirit, and 
wood-ashes, which are all of them important as affecting the 
market-value of timber, would, as contents of an Industrial Museum, 
be indirectly of interest to the agriculturist. 

Leaving wood, however, which we were looking at only in its 
immediate application to building purposes, without further notice, 
I may pass without lengthened reference over brick-work and 
metal-work. It would be vain to attempt showing in a brief 
address the interest which the agriculturist has in Fictile and 
Metal manufactures. Bricks for the partition-walls and garden- 
walls, tiles for the floors, pipes for the drains, cans for the chimneys, 
must all be chosen, and cannot be chosen wisely, unless opportunity 
is afforded for examining samples made from different clays, at 
different works or potteries, and fired and glazed in different 
ways. Of these an Industrial Museum should contain a full 
series, including the days, and other materials employed in their 
manufacture, and in addition, of course (though that is foreign to 
the question of building-materials), all the long series of objects 
for household use or ornament which are included under earthen- 
w^e, stoneware, porcelain, and china. 

On metal-work similar remarks may be made. What an interest 
ail agriculture has in the single metal Iron ! Without it, how low 
wWd he til® ccmdition of British farming ! Tet, in employing iron, 
as a substitute for wood and stone, the agriculturist must be depen- 
dent for information, in reference to its strength, safety, durability, 
and cheapness, on others than members of his own profession. 

To finish the skeleton of our imaginary farm-building, we must 
consider the mode in which it shaU he lighted by day, and this 
cannot he wisely done without a knowledge of the properties of 
OiasB, so the opportunity of inspecting a large series of speci- 
mens of this substance, and of learning the relative value of different 
kinds of it, cannot hut be serviceable to every house-builder. 

It thus appears that those five things alone, stone, wood, day, 
metal, and glass, would, in their building relations, suflSce to give 
the agriculturist a practical interest in an Industrial Museum and 
in Technological disquisitions on its contents j but if we add under 
day and glass his great employment of vessels made of both, and 
under metals all his metallic machines and implements, from the 
steam-engine to the weeding-hook, it would be difficult to exag- 
gerate the^ service which a full Industrial Museum and a befit- 
ting exposition of its contents would render him. 

Our farm-house being completed, it will be necessary to conduct 
water into it. There may be choice between very soft, water, like 
that which gathers in our Highland lochs, or water of curable hard- 
ness, like that of the English chalk district^ and some of our wellr 
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waters, or water incurably hard, like that containing dissolved 
gypsum, which the deep wells of our own city and of other localities 
.supply. The agriculturist has a direct interest in the quality of the 
water supplied to himself and his household, and all questions re- 
ferring to that I assume to be disposed of by his Medical Attendant. 
He has a direct interest also in the quality of the water supplied to 
his cattle, and to that the veterinary surgeon will look. If both 
are at fault, he can fall back upon the chemical analyst, and, if a 
member of the Highland and Agricultural Society, may avail 
himself of the services of its very accomplished chemist, Professor 
Thomas Anderson. 

Supposing the choice of water (where there is a choice) deter- 
mined, we have still to settle how it shall be conveyed and stored. 
Should the water-pipes be of lead, or iron, or zinked iron, or tin, 
or gutta-percha, or glass, or porcelain, or of some other material ? 
Are Ihe dbtems or tanks best made of wood, or stone, or iron, or 
zinked iron ? and how may both pipes and cisterns be prevented 
from the corroding action of waters of one class, and the encrusting 
action of waters of another? These are not fanciful diflSculties. 
One of our large cities is still doubtful as to the propriety of 
bringing in a corroding soft water throng lead pipes j and 
another contemplates the abandonment of iron pipes, because 
they are filled up by water of the same character; whilst gal- 
vanised or zinked iron is undergoing trial throughout the country 
and on shipboard, as a safe substitute for lead, alike for pipes and 
tanks or cisterns. Now a series of long-used water-pipes and 
oistems, exhibiting the action of soft, transiently hard, and per- 
manently hard waters, would largely assist aU interested in those 
matters. A collection of such objects is being made for the In- 
dustrial Museum. 

The water-question disposed of, thei’e arises the not less import- 
ant question of Fuel, and with it the inquiry, How shall the farm- 
house and its appendages be heated and ventilated? Where there 
is a choice, should wood be preferred, and what kind of wood; or 
charcoal, and from what source ; or peat, and what kind of peat ; 
or coal, and which of the multitude of widely differing varieties of 
that mineral ; or artificial fuel ; and what are the considerations 
which should guide us in selecting fuel for the parlour fire, the 
food-boiler fire, and the furnace of the steam-engine ? It should 
largely contribute to the practical disposal of those questipnS|,^t 
extensive collection of the fuels of the world, syst§ma<;iQ^Iy 
arranged with reference to their geographical and geological posi- 
tion, their chemical constitution, their heating and lighting power, 
and their economical value, could at all times he examined m the 
Industrial Museum, side hy side with grates, stoves, and furnaces, 
or models and drawings of these illustratmg the, most approved 
methods of burning fuS, and of preventing or consuming smoke^ 
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Closely allied to the question of artificial heating is that of artificial 
lighting. How shall the fanner most cheaply and eflfectivelji^ turn 
night into day? Will candles serve best, and,^ if so, what kbd of 
candles? or oil, and what kind of oil? or wiE it he better to erect 
a gas-work on the farm, and depend mainly on gas for illumina- 
tion ? or is it the case that the electric light is the best and cheapest 
of all lights? 

To answer these questions will be one imprtant duty of the 
ftofessor of Technology, and the Industrial Museum will afford 
large space for the objects supplying the means of answering such 
queries. A collection has been commenced, which, when com- 
pleted, will enable the agriculturist to judge of the relative value 
of candles made in whole or in part from tallow, from African 
palm-butter, Ceylon cocoa-nut oil, Borneo vegetable tallow, Bra- 
zilian pahn-wax, and Chinese insect-wax, from the paraffine 
derived from the bituminous shales of the Continent, from the coals 
of our own country, and the peats of Ireland. A similar collection 
is being made of the animal, vegetable, and mineral oils, and the 
inflammable liquids suitable for burning in lamps, and of the 
materials economically available for the production of illuminating 
gas. Along with these will he placed lamps, models or drawings 
of gas-works, the apparatus for the electric light, and galvanic 
batteries. 

Such are a very few of the ways in which Technology can in. one 
direction asrist agtbulture. I have selected them as illustrative, 
not as exhaustive of the relation of the science of all the useful 
arts to the one pre-eminently useful art, Agriculture. 

jSTor need I enlarge upon the manufactures in which the agri- 
culturist has a direct interest, as himself supplying the raw material 
for them. The consideration, for example, of the cultivated grains 
and roots leads directly to the manufacture of starch, sugar, alco- 
hol, vinegar, and the arts of baking, brewing, and distilling. The 
cultivated grasses, along with flax, hemp, the cotton-plant, the 
trees yielding jute, and ether textile fibres, involve the arts ot 
spinning, weaving, bleaching, dyeing, calico-printing, and beyond 
these the arts of paper-malang, letterpress-printing, engraving, 
lithography, and many more. 

In connection with animals, putting aside their immediate use 
as food, and the value of the manures derived from them, we have 
the application of their skins in the manufacture of leather, parch- 
ment, vellum, glue, size, and gelatine; the application of their 
horns and hooves to the manufacture of combs, spoons, cups, and 
the like ; the application of their bones to similar manufactures, 
and also in the production of hartshorn, ivory-black, and phos- 
phorusj and the application of their blood and offal, when not 
otherwise employed, to the manufacture of prussiate of potash, 
Prussian blue, and other dyes and pigments, and to the artificial 
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production of nitre. Having an eye also to the agriculture of 
the world, I refer, in as many words, to the important insect 
derivatives, honey, wax, silk, shell-lac, cochineal, and carmine, and 
to the arts to which they minister. 

All the trades, arts, and manufactures referred to are based 
upon the cultivation of the soil. As the money-profit of agricul- 
ture must largely depend upon the value of the products which it 
directly or indirectly furnishes to the markets of the world, the 
farmer plainly has a deep interest in the uses to which his produce 
is put by the followers of other callings, and these uses he can no- 
where so intelligently learn as in an Industrial Museum. 

Farther, the cost of producing a cart of hay, a waggon-load of 
turnips, a sack of wheat, a Christmas turkey, a well-fed lamb, or 
a fat ox, varies of necessity with the cost of the matei’ials required 
for its production. . Now, these materials are in demand for the 
production of other commodities, and the agriculturist has an inte- 
rest in knowing what these commodities and who their producers 
are. Let me illustrate this by an example or two. 

The bones of animals have a high agricultural, and therefore a 
high commercial value. The farmer of Great Britain would be 
glad to have all the dead animal bones in the world at his disposal. 
But in the bone-market he must purchase against many competi- 
tors, The price of bones is raised against him by 

Firstly^ The ivory-turner, who converts them into spoons, 
brush-handles, buttons, and ornaments. 

Secondly^ The glue-maker, size-maker, or jelly-maker, who 
extracts their gelatine from them. ... 

Thirdly^ The sugar-refiner, who requires them for the ivoiy- 
black with which he bleaches his syrup. 

Fowthly^ The refiner of metals and assayer of gold and sil- 
ver, who finds the powder of calcined bones superior to every- 
thing else as a material for his cupels^ those peculiar cups and 
basins in which precious metals, and especially silver, are separated 
in the furnace from the common metals, Such as lead and copper. 

Fifthly^ The manufacturer of porcelain, who has long ago dis- 
covered that calcined bones greatly improve the quality of china, 
so that in Staffordshire they find their way to the potter much 
more readily than to the farmer. 

Sixthly. The lucifer-match maker, who employs bones to yield 
phosphorus, and whose manufacture, insignificant though it laay 
appear to be, is sufficient, in England alone, to divert shiploads of 
bones from the farmer. 

Seventhly^ The pharmaceutical chemist, who prepares from 
bones, phosphoric acad, phosphate of soda*, and the other phosphates 
used in medicine. 

Here are seven competitors in bone-buying against the farmer. 
A great extension of any of their trades must raise the cost of 
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bones to all wbo employ them. The abandonment of the use of 
bones in favour of some other raw material by any of those trades, 
would lessen their cost to all the others. The discovery of a source 
of phosphates other than bones would equally lessen the competi- 
tion for them. The farmer has thus an interest in watcMng the 
doings of the ivory-tumer, glue-maker, sugar-refiner, metal-refiner, 
porcelain manufacturer, lucifer-match maker, and pharmaceutical 
chemist; and the systematically-arranged bone products of a 
Technoio^cal Museum, would largely furnish him with the means 
of obsmwing the development of rival professions. 

Again, pere are patents enrolled for distilling ammonia from 
^naao, which at present are not turned to account because guano 
is too dear, but if its price fell, they would at once come into opera- 
tion. The farmer has thus a direct interest in encouraging the 
production of ammonia from other substances than guano, — as, for 
example, fi’om gas-liquor, which is of less value to the farmer than 
the manure in question, but which, nevertheless, as I think Dr 
Anderson has already pointed out to the Society, is at present in 
many quarters used by nobody, being literally thrown away from 
the sm^er gas-works in the country. 

Again, nitrate of soda is comparatively cheap, because from its 
tendency to absorb moisture, and its slower evolution of oxygen 
when melted, it cannot be used as a substitute for nitrate of potash 
in ihe manufacture of gunpowder ; but it serves better than nitrate 
of potash for the prep^tion of nitric acid ; and everything there- 
fore that leads to the increased consumption of this acid, will raise 
the price of nitrate of soda for the farmer. Further, in a time of 
war like the present, when gunpowder is costly and in great de- 
mand, it is worth while to convert nitrate of soda into nitrate of 
potash ; and a few weeks only have passed since an Or^r in 
Couimii put a stop to the exportation, as contraband of war, of 
c/extam apparently innocent potadi-salts extracted from kelp, 
which Government had discovered were employed on the Continent 
to convert nitrate of soda into nitrate of potash for Bussian gun- 

S wder. Thns the cost of gunpowder and of nitric acid afects 
3 value of one of the most highly-prized fertilisers in use among 
agriculturists. 

Once more : it might seem, at first sight, as if the agriculturist 
had no veiy special interest in the price of sulphuric acid. But how 
does the case stand ? Sulphuric acid is prepared from sulphur, and 
all our sulphur comes from Sicily. Political changes, or the for- 
toes of war, may any day cut us off, as they have done before, 
from Etna as a source of sulphur. In that case the fanner would 
immediately experience an increase in the cost of all the artides— < 
and they are very numerous — ^in the manufacture of which sulphuric 
acid is^ employed. Thus, super-phosphate of lime, sulphate of 
ammonia, sulphate of soda, sulphate of magnesia, and all the other 
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sulphates used as fertilisers, except perhaps sulphate of liuie, would 
•at once rise in value. So would washing-soda and soap, and with 
them all bleached and dyed goods, for bleaching and drying would 
be more expensive. So would glass, vinegar, spirit of salt, ether, 
•chloroform, and many less important but yet useful substances 
which require sulphuric acid for their production. 

The evils I am referring to were partially experienced some 
twenty years ago, and led in part to the substitution of iron pyrites 
(the bi-sulphuret of iron) for sulphur as a source of sulphuric 
acid. A recurrence of these evils is apprehended, and I have very 
recently sent to an intelligent inhabitant of Iceland the results of 
an examination of its volcanic sulphur, whichmay yet come into com- 
petition with the sulphur from Sicily. It would not then be waste 
of time for an intelligent farmer to study in the Industrial Museum 
all the Technologies relations of sulphur, for he has plainly^ an 
interest m its sources being multiplied, and its products or deriva- 
tives being cheapened. 

On the direct relation of Technology to agriculture I will say no 
more ; but allow me a few words on their indirect relation to each 
other. Hitherto I have spoken as if the sole question for consi- 
deration were, how the single farmer could be made a wealthier 
and more comfortable person ; but I know that I should do the 
greatest injustice to the Society of which I have long been a member, 
if I addressed my fellow-members as actuated only, or even largely, 
by a selfish, utilitarian spirit. I know, on the other hand^ that these * 
and the other meetings of this Society are rallying-pomts for aU 
those Scottish agriculturists who love their profession as a profes- 
sion, who are actuated by a high esprit de corps, and who seek to 
improve not only their own farm, or their own^parish, or their own 
shire, but the whole country, and through it the entire world. 

The recent munificent free-will gift of the Agricultural Statistics 
of Scotland to all the competing nations of the globe, is proof 
sufficient of the generous spirit in which this Society encourages 
useful knowledge : but I recall also the project warmly entertained 
by this Society some years ago, and not yet, I presume, abandoned, 
ot elevating the standard of education aniong the younger members 
of the agricultural profession, by giving its diploma as a certificate 
of merit to all who should pass creditably an examination, after 
some two years of study in such branches as Botany, Chemistry, 
Veterinary Science, Mechanical Science, and one year’s 
n farm. 

Without obtruding my opinion on the advisability of such a 
project bemg carried out, I refer to it now, because the same feel- 
ing which led to its entertainment, will lead to the encouragwient 
of Technology and fhe Industrial Museam. 

. It cannot but be of service to a young man about to follow the 
profession of agriculture, to have the means of studying the sources, 
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tte objects, the processes, and the products of all the other manu- 
factures of the country. It cannot but sharpen and strengthen 
the very faculties which will be most needed in his own calling.. It 
cannot but expand his mind and quicken his sympathies, to possess 
an intelligent appreciation of the learning, patience, perseverance, 
faith, courage, ingenuity, inventive skill, and manipulative dexte- 
rity which have made other professions great and famous, and* 
which, transferred to his own profession, will make it greater and 
more famous than it is. And apart from this, are not such arts as 
photography and the electrotype; such devices as the electric 
telegraph, the electric light, and thie time-ball; such machines 
as the railway locomotive, the screw-propeller, and the steam- 
hammer, besides a hundred others, worth the study of all who wish 
to realise what a wonderful worker, with all his defects, Man is? 

For those reasons, and for many more which I do not particu- 
larise, I ask you, if you acknowledge any justice in what I have 
said, to look with favour on the Industrial Museum. ^ 

That Museum is budding into existence, and additions are daily 
made to it; hut I have at my disposal, for its contents, no fit 
accommodation. There is room enough, no doubt, within the walls 
of the Trades Maiden Hospital, and under the roof of Argyle Square 
Chapel, but these are only suitable as receiving-houses, and the 
latter building must be taken down as soon as the erection of the 
new Museum is commenced ; so that, unless its erection is to be 
very long delayed, it would be folly to fill the chapel with specimens. 
Little good can be done till proper galleries are provided. These 
are imperatively demanded by the present condition of all the 
museums in Edinburgh. Within the walls of the University, a 
very large number of important objects of natural history are, from 
sheer want of space to exhibit them, shut up from view in boxes. 
The Professor of Anatomy has almost ceased to expend money in 
adding to the splendid collection of Comparative Anatomy (most 
important in reference to geology) which he has accumulated. 
There exists at present no building in our city where either resident 
. or stranger can practically acquaint himself with the geology and 
mineralogy of the country. The Museum at the Botanic Garden 
is already straitened for room, and this Society’s Museum is in the 
same case 

It is, accordingly, with no selfish or restricted object in view that 
I ui'ge the desirableness of encouraging the erection of the proposed 
new Museum. I have no reason to think that Government would 
grudge the sum, if aware of the pressing necessity for its expen- 
diture. All the money that is required would not sensibly increase 
. the year’s estimates of the Commons, or tell upon the sufficiency of 
the military chest. We caunot, however, expect money to be 
granted unless we ask for it; and I have heard but two arguments, 
against asking a grant. 
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The one is, that a war-time, with doubled income-tax, and the 
prices of all commodities raised, is not the period when grants of 
public money should be asked for peaceful undertakings which are 
not imperative. 

Now, if the sum of money needed for the Museum, would, by its 
diversion from our army and navy, appreciably lessen our power 
to fight effectually the just battle of our country, then it would be 
most culpable and cowardly to ask for it; but no well-informed 
person imagines that a grant of o&10,000 or d&20,000 a-year till 
the Museum be completed, , would cripple our fleets and armies, or 
exhaust the resources of our Treasury. This argument, therefore, 
I put aside. 

The other is, that the public mind is so occupied with the events 
of the war, that it is idle to expect the mass of the community to 
be interested in the prosperity of such an institution as an Indus- 
trial Museum, This conclusion I believe to be the very opposite 
of a true one. Just because we are at war, are we likely to excel 
in peaceful pursuits. The excitement occasioned by intense sym- 
pathy with our brethren in arms, and continually fostered by news 
from the battle-field, compels us to active thought and work ; and 
the activity which cannot expend itself in bloody combat, is ex- 
pended on peaceful labour. 

A civilised people fighting of its own free-will for a cause which 
commends itself to its heart and conscience, will carry into all its 
acts, so far as it can, the courage, energy, sagacity, and devotion 
which are the pre-eminent virtues of the soldier and the sailor. 
It is as much in keeping with one great natural law, that the 
industrial arts of peace should flourish at home'^because the destruc- 
tive arts of war flourish abroad, as it was in keeping with another 
great natural law, that the snowdrops and violets which last spring 
so quickly covered the fields of Alma and Balaklava, were richer 
in colour, and sweeter in fragrance, because their roots were 
watered with the precious blood of the slain. All history shows 
that a season of international conflict is a season of intellectual 
activity, and that, whatever be the evils of war, intellectual work 
of all kinds goes on well at such a time. Moreover, the close of a 
war, however successful, must be followed by a reaction of dis- 
appointment, and a season of political discontent. We should be 

a ired, when peace comes, not to ask for money, and to begin 
ing a Museum, but to throw open a more or less fully eqmpped 
one, as a School of Instruction for those whose warlike occupations 
will then be gone, and a place where all may leam the arts of 
peace. 
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BEAHNO-MACSHIifES. 

The following Tables, with the relative remarks appended, em-' 
body the sabstance of notes, carefully kept by Mr Hunter of Thurs- 
ton, respecting the comparative cost of cutting crops by machines 
and by hand, on the fanns of Thurston and Woodhall. 

^e total acreage was 460| imperial, compriting 157 acres of 
white crop, 12| of beans, ana 49^ of hay cut by machines, and 
241| of white crop cut by the hand. There was an adchtional 
eatent of crop which is not indnded, because, having been cut 
partly by madune and partly by hand, and no separate account of 
expense having been kept, it is not available for comparison. 

A pair of horses, induding the driver, is charged at the rate of 
8s., and the steerer at 2s. 6d. per day ; but the wages of the latter 
are stated only for the hours he was actually engaged, because, if a 
machine went out of order, he was sent to other work. The horses 
and driver, however, are charged for the whole yoking, even 
although the machine may have stopped. 

Labourers are charged at 2s. 6q., shearers at 2s., Is. 8d., and 
Is. 4d., and youngsters at Is., lOd., and 8d. per day. These rates, 
however, do not indude food. 
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Expense 
per Acre. 

Wheat, 

Barley, 

Oats, 

Oats, 

Oats, 

Badey and Oats, 
Barley and Oats, 

1 

2. 

3 

4 

5 

6 

7 

9 

56 

8 

12 

32. 

24 

99^ 

i 


£ it d. 

4 8 3 
26 13 0 

5 4 3 

5 9 3 

14 1 9 
12 13 0 
47 15 4 

St dt 

9 9| 
9 6? 
13 4 
8 11 

8 8i 
10 3| 

9 7| 
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White crop cut by machine, 

Averages, 

£0 8 

5f per imperial acre. 

Do. cut by hand, , 

0 9 

7| per do. 


BEMAHXS. 



1 . — Fields Cu6 'by Machines, 

Field No. 1. Very strong crop of wheats and very miioli laid ; obliged 
to cut one wy at an angle up the hill and across the 
ridges. 

„ No. 2. Very heavy crop of oats^ much laid, and only able to cut 
up-hill, 

,5 No. 6. Only able to cut one way. . 

„ No. 4. This field cut both ways, except for a few hours one 
morning, when the wind would not allow the web to 
deliver, but blew the cut corn over the top of the 
machines. 

„ No, 5, Part of this field a very heavy crop of oats ,* able to cut 
about half of it both ways ; the remainder, some cut 
up-hill, and some across the face and -across the ridges. 

„ No. 6. Very heavy crop of beans; some stalks measured 6 feet 
9 inches, average about 5 feet 6 inches ; out south end 
of field up the hill ; the north end down the hill, at 
one angle across the drills. 

„ No. 7; Could only out one way, up-hill, rettcming empiy. 

„ No, 8. Could 03aiy cut one way, up-hill, except about 5 acres cut 
both ways. 


2. — Fields Old by Hand, 

Field No. 1. Too much laid and twisted for machines. 

„ No. 2. Fine level field for machines, but too much twisted. 

„ No. 3. Crop too much twisted for machines. 

„ No. 4. Very heavy crop of oats, and mossy field ; did not try 
the machines, as they were at work in No. 4, above. 

„ No. 5, Too steep and hilly fgr machines. 

,, No. 6. The barley very much laid and twisted, machines there- 
fore not tried. The oats a fine standing crop, but let 
the shearers out, as the machines were working dse- 
where. 

„ No. 7. Much too steep for machines. 
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PROCEEDINGS IN THE LABORATORT. 

By Pbopessor Akdekson, M.D., Chemist to the Society. 

EXPERIMENTS WITH SPECIAL MANURES, 

The question of the relative value of nitrate of soda, sulphate of 
ammonia, and Peruvian guano, as top-dressings for grass and 
grain crops, has become so important as to demand repeated’ 
experiments of greater precision, and more completely comparable 
■with each other, than any which have yet been made. With the 
view of adding something to the facts at present known, the 
Directors of the Highland and Agricultural Society early last 
spring requested Mr Porter, Monymusk, and Mr McLaren, Mill- 
hill, to institute such experiments, and I was directed to prepare 
a scheme for the purpose, so that uniformity might be secured. In 
addition to the manures already named, I suggested the propriety 
of making some experiments with the muriate, of potash, partly 
with the view of ascertaining the value of potash as a manure — a 
point on which we are almost entirely without definite information — 
but more especially for the purpose of putting to the test of experi- 
ment a view which, though not absolutely new, has been recently 
veiy .explicitly expressed regarding the cause of clover sickness. 
It has been asserted that the failure of. the clover crop is due to a 
deficiency of # potash in Jfche soil, and that, when too frequently 

because the previous crops had com- 
plexly eihausied the supply of that alkali. If this view he 
correct, it seemed a reasonable inference that potash should always 
act beneficially on the clover j and as the muriate can be obtained 
in commerce in a state of very ^eat purity and at a moderate 
price, it was selected for the experiments. ' 

In arranging the conditions of the experiments, it seemed most 
desirable that the quantity of each substance to be used should not 
be absolutely fixed, as there are many circumstances which render 
it necessary to modify the amount of the application in diiSPerent 
districts.- In this respect a perfect latitude was given to the 
experimenters;, it was only stipulated, that the quantities of the 
different manures should bear. a definite relation to one another; 
and the relative weights of the first three manures were fixed, so 
that they should all supply the same amount of nitrogen. For 
this purpose nitrate of soda was selected as the standard, and a 
Table was constructed giving the number of pounds of sulphate of 
ammonia and Peruvian guano, containing the same quantity of 
nitrogen as a hundredweight of the nitrate. The quantity of 
muriate of potash was fixed by reference to the chemical equivalent 
of potash. The proportions were — 

Nitrate of soda, 1121b. 

Sslphaie of ammonia, 87 » 

PeniTian guano, 134 „ 

Mnriate of potash, 108 „ 
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The experimenter having, resolved upon the quantity of nitrate of 
soda he intended to employ, was to use all the other substances in 
the proportions indicated in the Table. The manures employed in 
the experiments were all genuine and of excellent quality. The 
muriate of potash was a very pure article ; it contained between 5 
and 6 per cent of moisture, and only a trace of sulphate of potash 
and the quantity of potash corresponded to 93 per cent of the 
muriate of potash. 

To the reports of Mr Porter and Mr McLaren I have added 
another series of interesting experiments made in an exactly simi* 
lar manner by Mr Dove of Ecclesnewton. 

I.— Experiments at Monymusk. 

1. On White Wheat . — The field on which this experiment was- 
made is composed of light alluvial soil, or haugh land ; on a dry 
open subsoil of sand and gravel. It was ploughed from four-yeai*- 
old lea in October 1854, and sown with wheat at the rate of 4 
bushels per acre. On the 8th May 1855, the different manures 
were sown over it from the hand — ^the weather then being moist 
and showery. The wheat was cut on the 25th September, stacked 
on 5tb, and thrashed on 24th October, when the produce of one 
acre in each plot w^as found to be as under : — 


>"0. 

< 

PMB. 

of Jiraavros. 

ii 

OMtOf 

Uanarot. 

WcUbtof 

Straw. 

QuanUties 

ofWboat. 

1 . 

3 

1* 

B 4 

w 

IP 

IL 

IP 



Tb, 

I. a. a. 

toaa. ewi, qa. lb. 

qr^busb.pVr. 

lb. 


i 4 

i i k 

1 

Nitrate of Soda, 

187^ 

1 IS 5 

2 7 1 13 

3 17 1 

59 

I 1 


.. .. 20 

1 

2 

Sulpliate of Ammoriia, 

145^ 

13 4^ 

2 12 3 7 

4 13 

58i 

3 3 

• • » • 

5 2 14 

3 

No Manures, . 


1 

2 7 0 21 

8 6 0 

60$ 




4 

Peruvian Guano, . 

224 

1 4 0 

2 11 3 14 

3 4 3 

60i^ 


1 1 

4 2 21 

5 

Muriate of Fotosb, . 

172i 

13 0 

2 6 1 25 

3 3 2 

61^ 


2 2 



The wheat was rather damp when thrashed out, which may in 
some degree account for its lightness in weight. 

2. On New^ Grass for Hay . — This field is as nearly as possible 
of the same kind of soil as the last. The grass seeds were sown 
down with a crop of bere dn April 1854, and consisted of a mixture 
of perennial rye-grass with common red and white clover. Ther 
manures were sown from the hand on the 8th May 1855; the 
weather at the time was soft and showery. . The hay was cut on 
26th July, coled Slst July, and again on 6th August. It was 
tramp-coled and weighed on 16th August, when the result per acre 
was as follows: — 

TRANS.— MARCH 1856. U 
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Ko. 

of 

Plofts. 

Description of Manures. 

Quantities 

of 

Manures. 

Cost of 
Manures. 

Quantity of Hay 
per Acre. 

Increase of 
Crop compared 
to No. 3. 



lb. 

£ s. 

d. 

tons. 

cwt. 

qrs. 

lb. 

cwt. qrs. lb. 

1 

Nitrate of Soda, . 

187i 

1 18 

5 

1 

5 

2 

14 

9 3 18 

2 

Sttlpliate of Ammonia, . 

1 1^51 

1 3 

H 

1 

6 

2 

7 

10 3 11 

3 

No Manure, « • 

... 

0 0 

0 

0 

15 

2 

24 



4 

Peruvian Guano, . 

224 

1 4 

0 

1 

10 

0 

0 

14 1 4 

5 

Muriate of Potash, 

mi 

1 3 

0 

0 

19 

3 

0 

4 0 4 


During the months of May and June the weather was unusually 
dry, whidi in so far accounts for the lightness of the crop. 

3. On Irish Clip Potatoes * — This experiment was tried on light 
black moorland soil, on a subsoil of poor gravelly clay. The pota- 
toes wei'e planted on 2d May, with 20 cubic yards of well-made 
farmyard aung per acre. The manures were sown on the drills 
on the 6th J une, and hoed into the soil immediately thereafter. 
The potatoes were holed on the 16th October, when the weight 
per acre was found to be as under v — 


No. 

of 

Plota 

Description of Manures. 

Quantities 

of 

Manures. 

Cost of 
M^ures. 

Quantity of 
Potatoes per 
Acre. 

Increase of 
Crop com- 
pared to 
No. 3. 

Decrease of 
Crop com- 
pared to 
No. 3. 

1 

Nitrate of Soda, . 

lb. 

187i 

£ s. d. 

1 18 5 

ton. cwt. qrs. lb. 

7 5 2 0 

cwt. qrs. lb. 

cwt. qrs, lb, 
2 2 0 

2 

Sulphate of Ammonia, 

]45j 

1 3 4j 

7 4 2 0 



3 2 0 

3 

No Manure, . . 

... 

.«• ... 

7 8 0 0 




4 

Pemvion Ghiano, 

224 

1 4 0 

o 

o 

00 

12 0 0 


5 

Muriate of Potash, ; 

172i 

1 3 0 

8 6 2 0 

18 2 0 




The whole of the produce of each plot was weighed on the steel- 
yard, and in every way these experiments have received my best 
attention. 


JAMES PORTER, 


Monymosk, Uth November 1855. 
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II.— Experiments at MiuciHili. 

Sir, — ^Herewith I send you a set of three Tables, containing the 
results of trials of the various manures you were kind enough to 
intrust me with. I only say, in return for this trust, I have done 
all that was in my power to make the trials as perfect as possible ; 
all the measurements and weighings being done under my own 
eye, and, where possible, with my own hands. Whatever, there- 
fore, may appear strange in any of the results, I leave to Dr 
Anderson to give a reason for. You are aware the quantities I 
was bound to adhere to as a basis of operations were 

Nitrate of soda, . . . . 1121b. 

Muriate of potasb, .... 103 „ 

Sulphate of ammonia, . . . . 87 „ 

PeruTian guano, . * . . 134 „ 

Any other rate I might think right to apply I had the liberty to 
do so, only keeping the same proportions. Not having a very 
high opinion of the very small quantity recommended by some, I 
doubled the quantities of the whole four manures, brin^g them 
thus nearer our usual applications. Indeed, as you will see, the 
smaller quantities had no effect whatever on the wheat. B^jt in 
my opinion this was not a very favourable season for top-dressing, 
especially with guano.. This on wheat did no good, while on 
grass, with its moister bottom, it proved by far Sie highest and 
truest dressing, retaining its effect during the growth ; and I shall 
watch and see if it has any effect on the oat crop. 

The nitrate of soda and sulphate of ammonia appeared first to 
the eye by the darker green of the leaves of wheat and grass, and 
they seemed to act most on the rye-grass. The muriate of potash 
turned the leaves brown, or burnt, at first. This went off after 
rain. This was by far the most successful application to the pota- 
toes, — indeed, as you will see by the Table, the others did nothing 
as a crop, while the potash sent out a flush of shaws, and gave a 
crop equal to the other parts of the field, which was heavily 
dunged ; indeed, the shaws kept longer green and freer from spots 
than any we had. I was rather sui'prised to find the lesser 
quantities prove highest, more especially the guano ; but 
me potato-field was not so equal as I would have liked to tity 
an experiment on, as, from its bein^ late in the season before 
I had your letter, I had only that piece left unplanted, and so 
had to use it. 

The nitrate of soda and sulphate of ammonia I used, I had from 
Wm. Baily, Edinburgh ; the Peruvian guano from S. 0. Thom- 
son, Dundee, being part of a cargo Dr Anderson saialysed and 



274 


PROCEEDINGS IN THE LlBORATOllY, 


found very good ; the muriate of potash was sent by Mr Paterson^ 
Glasgow. 

I have the honour to be, &c. 

JOHN MCLAREN. 

To John Hall JIaxwell, Esq. 

P.S . — I had nearly'forgot to mention that what induced me to 
continue the experiments on the second crop of grass was, that I 
bad often seen, especially after any of the stimulating applications 
to young grass, a heavy cut of hay followed by a corresponding 
short cut of second crop. Guano here proved itself a true 
manure. J. M. 


1. W/ieaL 


iilaniires applied Ist May and cut Stli September. Tlirashed 1st October 18511, 
Soil, a deep loam in good condition, after beans, well manured. 


Xo. 

Kinds of Dressing: 

Q,uaniiiy per 
Imperial Acre. 

Produce in 
Wheat. 

Produce in Stra’v. 



lb. 

bush. 

cwt. 11). 

1 

Nitrate of Soda, • 

224 

45i 

36 8$ 

2 

Muriate of Potash, . « 

206 

4H 

85 80 

3 

Sulphate of Ammonia, 

174 

44 

84 32 

4 f 

Peruvian Guano, 

268 


36 20 

5 

Nitrate of Sod% . 

112 

S9i 

33 24 

e 

Muriate of Potash, . 

103 

89* 

31 48 

7 

Sulphate of Ammonia, 

87 

sr* : 

28 64 

8 

Peruvian Guano, 

134 

86i ! 

28 84 


Fenton wheat, drilled In autumn and twice hoed. 


2 . Potatoes, 

Planted 22d April, and manures applied after a light covering of earth was put 
over the sets, and just before they appeared above this, when they were fulJy 
earthed up 13th May. Soil, a light loam, rather poor after lea Potatoes 
of the hen’s nest variety, taken up 12th October 1855. 


No. 

i 

Kinds of Dressing. 

Per Acre. 

Produce per Imperial 
Acre. 

I 

i 


lb. 

tona 

cwta 

lb. 

; 1 

Nitrate of Soda, 

224 

4 

7 

56 

i 2 

Muriate of Potash, . 

206 

7 

3 

64 

i 3 

1 Sulphate of Ammonia, 

174 

8 

2 

16 

! 4 

Peruvian Guano, 

268 

3 

5 

80 

5 

Nitrate of Sodaj 

112 

4 

15 

40 

6 

Muriate of Potash, . 

103 

8 



7 

Sulphate of Ammonia 

87 

2 

16 

48 

8 

Peruvian Guano, 

134 

4 

3 

24 
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3. Grass for Hay, 

Manures applied 2d May 1855, on liglit clay soil in good condition, after a 
good crop of barley. Cut and weighed green 7th July. Weighed as hay, and 
stacked 11th July. 


! 

! No. 

Kinds of Dressing. 

(loantity 
per Acre. 


eight when 
Cut. 

■Weight when 
Hay. 

W^ht of Second 

Crop, 10th Oct. 



Ib. 

tons. cwts. 

lb. 

tons. cwts. 

lb. 

tons. cwts. 

Ib. 

1 

Nitrate of Soda, 

224 

6 

11 

48 

2 

16 

32 

6 

9 

64 

2 

Muriate of Potash, . 

206 

6 

9 

64 

2 

6 

32 

7 

18 

82 

3 

Sulphate of Ammonia, 

174 

7 

7 

28 

3 

1 

16 

7 

0 

16 

4 

Peruvian Guano, 

268 

7 

11 

16 

3 

2 

32 

9 

4 

0 

5 

Nitrate of Soda, 

112 

6 

4 

64 

2 

16 

96 

6 

13 

16 

6 

Muriate of Potash, . 

103 

5 

9 

80 

2 

2 

0 

7 

6 

16 

7 

Sulphate of Ammonia, 

87 

6 

1 

48 

2 

10 

32 

6 

13 

80 

8 

Peruvian Guano, 

134 

6 

6 

64 

2 

11 

16 

7 

17 

64 


Nothing, . 


5 

17 

16 

2 

7 

16 

8 

5 

32 


III.— Experiments at EdCLES-NTEwroN. 

1, Oats. 

Manures applied on 4th April, and harrowed in along 'with the Seed. 


No. 

Manures per Acre. 

Produce of 
Good Com. 

Produce of 
Light Cora. 

Weight of 
Good Cora 
per bushel. 

Wdght of 
Light Corn 
per bushel. 

Weight of 
Straw and 
Chaff. 

1 

112 lb. of Nitrate of Soda, 

bush. lb. 
43 21 

bush. 

5 

lb. 

414 

lb. 

34 


2 

87 lb. Sulphate of Ammonia, 

41 

0 

6 

42 

34 


3 

137 lb. Guano, . • • 

40 16 

6 

41 

. 34 

... 

4 

37 lb. Nitrate of Soda, ) 

29 lb. Sulphate of Ammonia > 

41 

0 

4i 

42 

34 


1 

I 5 

46 lb. Guano, . t ) 

i Nothing, .... 

39 

0 

5 

42 

34 

... 


2. Wheat 

Manures applied on 26th April. The Crop cut on 28th August. Thrashed and 
Weighed on 19th September, 


No. 

Manures per Acre. 

Produce 
of Good 
Wheat, 

Produce 
of Liglit 
Wheat. 

Weight of 
Good 
Wheat per 
bushel. 

Weight 
of Light 
Wheat per 
bushel. 

Weight of 
Straw and 
Chaff. 



bush. 

lb. 

bush. 

lb. 

lb. 

Ib, 

stone, lb. 

1 

Nothing, * . . • 

30 

44 

3 

17 

57 

49 

^ 14 

2 

112 lb. Nitrate of Soda, . 

29 

0 

4 

42 

56 

49 

274 0 

^ 3 

87 lb. Sulphate of Ammonia, 

28 

34 

4 

30 

55 

49 

i263 2 


1371b. Guano, . 

37 lb. Nitrate of Soda, ) 

29 

28 

4 

26 

564 

.49 

259 10 


29 lb. Sulphate of Ammonia t 
46 lb. Guano, . . j 

27 

0 

4 

0 

564 

49 

240 20 

6 

103 lb. Muriate of Potasb, 

29 

17 

.4 

25 

58 

49 

288 0 
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3, Wheat, 


Jlairares applied on 27ili April. The drop cut on 25th August. Thrashed and 
Weighed on 26th September. 


No. 

Hannies per Acre; 

Produce 
of Good 
Wheat. 

Produce 
of Light 
Wheat. 

Weight of 
Good 

Wheat per 
busheL 

Weight 
of Light 
Wheat per 
bushel. 

Weight of 
Straw and 
Chaff. 



busli. 

lb. 

buslL. 

lb. 

ib. 

lb. 

stone, lb. 

1 

Nothing, .... 

30 

67 

1 

17 

61 

- 54 

199 17 

2 

112 lb. Nitrate of Soda, . 

36 

20 

1 

12 

69 “ 

54 

240 7 

3 

87 lb. Sulphate of Ammonia, 

36 

18 

1 

37 

59 

54 

217 8 

4 

/ 

137 lb. Guano, . 

37 lb. Nitrate of Soda, ^ 

33 

89 

1 

9 

59 1 

54 

20S 17 

n 

29 lb. Sulphate of Ammonia > 
46 lb. Guano, . . j 

33 

56 

1 

1 

59 

54 

210 10* 

6 

103 lb. Muriate of Potash, 

28 

42 

0 

22 

61 

54 

170 4 


4. YouTig Grass. 


IManures applied 7th May. Crop cut 6th July. Weighed 14th August. 


No. 

Manures per Acre. 

Produce of 
Hay per 
acre. 

mm 


stone, lb. 



190 20 


112 Nitrate of Soda, 

194 16 


87 lb. Sulphate of Ammonia, ....... 

207 10 


137 lb. Guano, . 

192 4 

■n 

371b.NiiiateofSoda, I 


|j 

29 lb. Sulphate of Ammonia, ....... ^ 

196 4 


5. Young Grctss. 


Manures applied on 7th May. Crop cut 3d July. Weighed 11th August. 


No. 

Manures per Acre. 

Produce of 
Hay per 
acre. 

1 

Nothing, . : 

stone. Ib. 
99 6 

2 

n21b. MitiateofSod., ......... 

129 18 

3 

87 lb. Sulphate of Ammonia, . 

i 124 16 

4 

1371b. Guano, 

127 6 

'f 

37 lb. Nitrate of Soda, . 

29 lb. Sulphate of Ammonia, | 

182 8 

1 

46 lb. Guano, J 

! ■■ 
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6. Young Grass, 


Maniares applied, one-half on 7th May, the other on 11th May. Crop cut 8d July, 
Weighed 11th August. 


So. 

Manures per Acre. 

Froduce of 
Hay per 
aero. 

1 

Nothing, 

BtOB& lb. 

127 20 

2 

224 lb. Nitrate of Soda, ^ 

140 0 

3 

174 lb. Sulphate of Ammonia/ 

12S 14 

4 

274 lb. Guano, 

74 lb. Nitrate of Soda, ) 

, 58 lb. Sulphate of Ammonia, > 

133 -0 

sj 

149 14 

( 

92 lb. Gnano, ) 



RemdrJcs, — No. 1 was made on a piece of light dry^urnip soil 
of pretty good quality ; the weather was very diy when it was 
sown, and continued so till the 7th of May, when we had a few 
days showery. They all brairded very well, and I never could 
see any difference in their appearance. The crop was all laid 
early, and when cut was nearly as flat as if a roller had passed 
over it. 

No. 2 was made a winter wheat after summer fallow, on a piece 
of good loamy clay, new drained, and limed with 40 bolls of lime 
per acre, and sown with 4 cwt, of rape-dust in the autumn. For 
many years past it had been so ill farmed and exhausted, and the 
crop so very bad, that I did not think the first crop after improving 
it would have been so strong, else I would not have experimented 
on it ; as it was, the crop was far too strong, kad was laid when in 
bloom, and never rose again. 

No. 3 was made on winter wheat after beans, and sown with 
4 cwt. of rape-dust in the autumn, on a piece of strongish clay soil ; 
it had not been limed for seventeen years, but was in fair condition. 
It was a fair crop, and stood up very well, — there was hardly a laid 
stalk in it ; though pretty uniform in quality, the land gets rather 
weaker as you go from No. 1 to No. 6, and I think there might 
have been the same difference between them had no dressings been 
applied ; so I conclude that muriate of potash had no effect what- 
ever. 

No. 4 was made on a piece of rather strong clay soil in good 
condition. Limed eighteen years ago, the grass was very 
and equally planted — ^not a blank in it — consisting nearly alto- 
gether of red clover, with a very small mixture of perennial rye- 
grass. The weather all through April was so very dry that I 
could not apply the manures so soon as I wished ; after they were 
applied, we had a few days of bowery weather, and they got pretty 
well washed in. They told rapidly on the appearance of the crppj^ 
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and, judging by the eye at the time of cutting, I thought there 
would be from 30 to 40 stones per acre more on the dressed lots than 
on the undressed ones, and I was much surprised to find the dif- 
ference so small when weighed. The weather was very unfavour- 
able for hay-making at the time ; the experiments were exposed to 
the whole of it, and the hay was much damaged. 

Nos. 5 and 6 were on the same field, good clay soil, not heavy. 
It had not been limed for forty years, and was in poor condition. 
No. 5 was on grass after barley, and 6 after spring wheat. It 
was not very well planted, and consisted of more rye-grass than 
clover. In No. 5 the lot that got nothing was better planted 
with clover than the othei*s. I did not observe the diflFerence at 
the time of sowing, but at cutting it was evident it was nearest the 
fence, an^had perhaps benefited by the shelter from the cold spring 
winds. A few ridges between it and the ledge, dressed to nearly 
the same expense as the othera, produced 160 stones per acre. I 
intend to follow out the results of this experiment on the oat crop 
next season. 

The results of these experiments present many points of much 
interest. They illustrate particularly the danger of drawing abso- 
lute conclusions from a limited number of trials, for we see that 
there is far from being perfect correspondence, although the quan- 
tities in all cases were so adjusted as to admit of an easy comparison, 
dm instances, in which some of the sub- 

.stances of which the manurial effects are too well known to admit of 
-question, appear to have produced a decrease in place of an increase 
dn the produce, but in these cases the diminution is generally 
small, and is no doubt to be attributed to trifling variations of the 
•soil The results generally are far from maintaining the alleged 
■superiority of nitrate of soda ; and though they assign to it a posi- 
tion nearly parallel to that of sulphate of ammonia, both contrast 
mther unfavourably with guano. In its action upon grass, gene- 
rally considered to be tlie crop to which nitrate of soda can be most 
advantageously applied, this is very conspicuous from Mr Porter’s 
experiments, in which it gives almost exactly the same increase as 
ihe sulpjhate of ammonia ; and Mr M‘Laren^s and Mr Dove’s, though 
presenting less uniformity, give results which, on the whole, point 
in the same direction. On the other hand, the superiority of guano 
is particularly evident, both from Mr Porter's and Mr M^Laren’s 
experiments — ^the former obtaining by its use a produce exceeding 
that from nitrate of soda by almost exactly a fifth, and the latter 
by nearly a sixth. Mr M^Laren's experiments have the additional 
importance of showing the greater slowness and permanent- of 
action of guano, which appears to have produced upon the second 
<jrop of hay a considerably greater effect than it did upon the 
tei. The conclusion to which we are thus brought is in perfect 
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accordance with theory, for it is to he obserred that the manures 
employed were taken so as to supply the same quantity of nitrogen^ 
irrespective of their other constituents ; and so long as their effect 
is dependent upon that, substance alone, it seems to be immaterial 
^"hether it be in the state of ammonia or nitric acid. But Peru- 
vian guano produces a greater manurial effect, because it supplies 
phos^ates and alkaline salts in addition to nitrogen, and hence its 
composition justifies the title of a “ true manure,” applied to it by 
Mr McLaren. 

When we examine the effects of these substances on wheat, the 
results are materially different, and here guano almost invariably 
proves inferior either to nitrate of eoda or sulphate of ammonia. 
In Mr Porter’s experiment it even gives somewhat less than the 
unmanured portion ; and the same result is also obtained in one of 
Mr Dove’s experiments, where, oddly enough, all the manures 
give a smaller produce than the unmanured portion. If we set 
aside this experiment, which we are justified in doing by the 
anomalous nature of the results, we find that guano, although 
producing a decided increase, never equals the other two manures, 
in Mr Porter’s experiments sulphate of ammonia greatly exceeds 
even nitrate of soda, but in all the others the latter proves 
the best. In estimating the relative values of these manures, it is 
necessary to bear in mind the remark made by Mr McLaren, that 
the season was unfavourable to the use of top-dressings, having 
been unusually dry. And this must have acted more to the dis- 
advantage of guano than of the other manures, because from the 
less degree of solubility of its constituents it is more slowly and 
imperfectly incorporated with the soil than the highly soluble 
sulphate of ammonia and nitrate of soda, which are readily 
washed down by even a very trifling shower. To render these 
experiments complete, the produce obtained from the same plots 
during the coming season ought also to be determined ; for it has 
been found in some cases that, where a larger produce has been 
obtained by the use of a special maniu’C during one season, there has 
been a corresponding decrease the next, — and the extension of the 
experiment in this way is really a matter of very considerable 
moment in drawing trustworthy conclusions.. In the case of nitrate 
of soda and sulphate of ammonia, where the effect produced is de- 
pendent entirely on the nitrogen, we should expect that it would 
be exhausted during the first season ; and though a small quantity 
of ammonia might be retained by virtue of the absorbent powers 
of soils, this would not apply to the nitx'ic acid of the nitrate, which, 
so far as we know, the soil has not the power of absorbing and 
retaining. With guano a greater permanence of effect is to be 
anticipated, for it acts more slowly, and a considerable quantify of 
its phosphates, and probably, some ammonia, are likely to be re- 
tained in the soil, and become available to the subsequent crop. 



280 


PfiOCEEDINGS m THE LABOEITORT. 


Tbie muriate of potash has given results of singular importancey 
though very dijBFerent from those which were anticipated. On the 
hay crop its effect has been quite unimportant ; nor can any con- 
clusion be deduced from the experiments on wheat, the results of 
which are diametrically opposed to each other. But for the potato 
it has proved a manure of extraordinary value, and in Mr Porter’s 
hand has produced a decided, and in Mr M^Laren’s a very remark- 
able, increase in the produce. While I am far from anticipating 
that results of so unequivocal a character will always be obtained,, 
it is obvious that there is great reason to desire a further extension 
of experiments with this substance. Should they be undertaken,, 
it would be well that the sulphate of potash should also be em- 
ployed, as it can be obtained at a considerable lower price j 
but as it is of inferior puriiy it was not employed in these ex- 
periments, because it seemed desirable that, just at &st, a potash 
salt should be employed as free from mixture with other substances 
as possible. Should the results of further experiments confiim 
those obtained this year, potash salts will doubtless come into use^ 
as manure ; and they have one important advantage, that they are^ 
sold by analysis (as all manures ought to be), and the price is- 
charged according to the per-centage of potash they contain. 

It would be unjust in me to conclude these observations without 
expressing my thanks to the experimenters for the great care and 
attention they have bestowed on the details; And I may take 
thb o ^p cortgie^ how much the progress of agricul- 

ture would be promoted if such experiments were more frequently 
made. If farmers’ clubs were to agree among themselves to make 
. a few experiments eveiy year on some definite plan, and to report 
the results, a very few years would sufllce to accumulate a highly 
important body of facts, from which many valuable conclusions as 
to the mode of action and most favourable conditions for the use 
of different manures, might he deduced. At present, experiments 
are too often made without any definite plan, and the conclusions 
to be drawn from them are thus greatly limited. It frequently 
happens, also, that too mnch is undertaken ; and in the hurry of 
harvest operations the weighings are imperfectly executed, and a 
number of loose results are obtained, where one or two careful 
and precise experiments would have been much more valuable. 

COMPOSITION OF FISH-MANUKE AND SOME SORTS OF ANIMAL REFUSE, 

Although the importance of aH sorts of animal matter as a 
manure has long been familiar, and has been frequently insisted on 
both by science and practice, the immense quantity of such refuse 
has hitherto become very partially available. The main difficulty 
which has stood in the way of their profitable application has’ been 
the want of a good process by which they can be conv^ed into a. 
portable form. The enormous quantities of fish-refuse annually 
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produced in Newfoundland, and even on some parts of our own 
coasts, has been frequently pointed out as a source fSrom which agri- 
culture might derive valuable assistance. Considerable interest 
was excited some time since by the proposal of various methods by 
which the desirable object of rendering fish offal portable might be 
attained, and very^ important results were anticipated from them. 
As jet these anticipations have not been fulfilled, material diffi- 
culties having been encountered in cahying most of the processes 
into operation on the large scale, some of the plans proposed having 
proved too expensive in practice, while others are so obviously 
unpractical that no one has been found willing to invest capital in 
carrying them out. The error in most cases has lain in the em- 
ployment of expensive machinery, which the conditions under 
which such a manufacture must be carried out may be said to pre- 
clude. It is probable that the quantity of fish offal to be obtained 
at^ any one spot wSl not generallv be very large, and will be 
chiefly collected at one period of the year, so that the machinery 
would require to be sufficient to work up with rapidity the whole 
of the offal produced, and would lie idle during the rest of the year. 
It is in some such way that most of the plans have hitherto failed j 
but I have recently analysed a sample made by a patent process,, 
which is said to be simple and inexpensive 5 and should the manu- 
facture yield on the large scale a material of uniform quality, and 
equal to that I have examined, it will undoubtedly prove a very 
important addition to the list of ammoniacal manures. 


The manure was in the form of a yellowish powder, in grains 
about the size of fine oatmeah remarkably uiuform in appearance^ 
very dry, and almost devoid of smell. Its composition was 


Water, . . . . , , 8.00 

Fatty matters, ..... 7.20 

, Nitrogenous organic matters, .... 71.46 

Phosphate of lime, ..... 8.70 

Alkaline salts, ..... 3.80 

Silica, . . ... ... . 0.84 


100.00 

- Nitrogen, . • • . . . 11.25 

Equal to ammonia, ..... 13.68 

Phosphoric acid in the alkaline salts equal to 1.41 
phosphate of lime, ..... 0.65 

This BQaljsis recalls to mind that of a flesh manure manufactured 
by jdessrs Turnbull & Company of Glasgow, an analysis of whidi 
appears in the Tremsaciions of the Society (New Series, toL v.- 
p.203). 

There can be no doubt, that if fish manure, of equally good 
quality, can be produced, a large demand for it will soon fa& 
created. It is, in fact, a very valuable manure, and its price may 
be estimated veiy readily, according to the mode employed for 
Peruvian guano, by taking the commercial value of eacb of ita 
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important manuriall constituents as derived from other sources. 
The values usually adopted by chemists have been at the rate of 
f d. per lb. for phosphates,, and 6d. per Ib. for ammonia; or, expressed 
in tons, £6 for the former, and £5Q per ton for the latter. Upon 
this plan, and taking all the phosphates under one category, we 
estimate the value of 100 tons of the fish manure as follows : — 

13.68 of ammonia at £56j .... £766 

10.11 of phosphate of lime at £6, ... 60 

Valne of 100 tons, .... £826 

or almost exactly 6s. per ton ; and this will probably be its 
average value. At the present time, however, owing to the high 
price of bones and ammonia, its value would considerably exceed 
this. Sulphate of ammonia is now selling at d£^l6 per ton, and at 
this price ammonia is worth <£^64, and phosphate of lime can 
scarcely be reckoned under £10 per ton, bones at present selling 
as high as £6 or even £6^ 10s. If these data be taken for calcula- 
tion, the value of the fish manure comes to be : — 

13.68 of ammonia at £64, .... £875 

10.11 of phosphate of lime at £10, . . . 100 

Value, of 100 tons, . . . . £075 

or £9, 15 b. per ton. 

In conuectioxi with this subject, it may be well to observe, that 
tbire are many sources of animal matter wbicb must, at the pre- 
sent moment, be entirely wasted, although they might, with a little 
management, be turned to good account. Of these perhaps the 
most prominent is the blood and other offal of slaughter-houses in 
our small towns and villages. In the larger towns the blood is 
collected, although not very carefully, and finds its way to certain 
classes of manufactories in which it is employed; but in country 
places it is for the most ps,rt allowed to escape. It would be a 
matter of some interest to ascertain the annual value of the blood 
and offal thus lost, which is undoubtedly very large, and a great 
part of which might easily be saved by a very small expendi- 
ture of care. Such, however, is the carelessness of the workmen 
employed in slaughter-housesj that I have been informed, that even 
in the large towns it is with difficulty that they can be persuaded 
to save the blood, although its price is really considerable. Fresh 
blood contains nitrogen emial to about 3 per cent of ammonia, and 
K worth about 2d. per gallon, or nearly £2 per ton ; and any 
farmer living near a small town might advantageously contract to 
take the whole of the blood at this price. 

There" '^e many other sources of animal matters which will at 
once occur to our readers as available for manures. Of these we 
mayparticularise the refuse of glue and oil-boiling works, which yield 
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annually a considerable quantity of nitrogenous offal ; and the two 
analyses of seal and glue refuse which follow will show that, even 
when they are prepared without much care, they may become 
useful manures : — 




Seal Refuse. 

Glue Refuse. 

Ash, 

Organic matter, . 


86.81 

53.18 


41,85 

38.60 

Water, 

a 

21.34 

8.22 



100.00 

100.00 

Ammonia, 

a 

2.24 

2.00 


The large quantity of ash In these cases is due to the admixture 
of earthy matters for the purpose of drying up and rendering 
portable the animal matter ; and though this has not been done in 
the most suitable manner, the value of the manure is about five 
times as great as that of good farmyard manure. 

COMPOSITION or cow nUNO AND TJKINB. 

As it has been frequently said that cattle are on many farms to 
be looked upon merely as manure-manufacturing ihachines, it 
is a matter oi paramount importance that there should be a correct 
estimate of the amount of that commodity which they are capable 
of producing. As yet, however, we are singularly deficient in 
precise information on this point. There are numerous analyses of 
farmyard manure, and a few of the dung and urine of different 
animals ; but so far as I know^ the experiments of Boussingault are 
the only ones in which an attempt has been made to determine the 
quantity of the different constituents of the dung and urine which 
are produced in the course of twenty-four hours. His experi- 
ments were made with the object of instituting a Comparison 
between the quantities of carbon, hydrogen, oxygen, nitrogen, and 
ash contained in the food, and those in the excretions, and hence do 
not give complete information as to the value of the latter. It was 
therefore with much satisfaction that I availed myself of the 
opportunity of examining the dung and urine of milch cows, 
afforded me by Mr Telfer of Cunning Park, who, at the same time, 
carefully detemined the quantity obtained during twenty-four 
hours- In these analyses X restricted my attention principally to 
the substances possessing value as manurial agents, and hence that 
of the urine does not give the proportions of all its constituents, 
but only of those requisite to form an estimate of its value : — 

cow’s URINE. 

Tbe quantiUes expressed in in tlie 

Organic matters, . . , , . 1767.65 

' Asb, . • 1516,65 


Total solids per gallon, 


8283.70 
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Hie aslL co&iained per gallon — 

Potash, • . k . • 

Soda, . . • • 

Phosphates of lime and magnesia, . 

Phosphoric acid combined with the alkalies. 

Ammonify . « • • • 


7rd.28 

87.26 

24.33 

3.58 

312.11 


COW-DUNG, 


Water, . 
Organic matters, 
Aril, 


Per cent. 
81.78 
15.30 
1.02 


100.00 

Ammonia, « . . * , 0.35 


Composition of the Ash. 

Potash, . • . . 

Soda, . • • • . 

TiiTnftj 1 • • • • 

Magnesia, • . . • 

Ozide of iron and alumina, 

Phosphoric acid, 

Solphuric acid, «... 
Chlorine, . , • • 

Sihca, • • • • • 

OharcosJ, . • . . 

Sand, , . • • • 


5.20 

3.74 

10.47 

6.89 

2.79 
14.98 

2.55 

1.80 
36.94 

1.81 

12.65 


99.32 


According to Mr Telfer's determination, the cow yielded 27 Ib. 
of dung during the nighty and 33 during the day, or 60 in all^ and 
this he has also found to be the average over a pretty long period. 
The quantity of urine in the twenty-four hours was 18 lb., and the 
gallon weighed 11 lb. Taking these data^ the quantity of the 
different matters yielded in 24 hours appears to be as follows : — 


Amaxmia. 


In the urine, 

In the dnng, 

« a • • 

, 511.8 grains. 

. 1470.0 „ 

orjOB.3 lb, per annum. 

Total, 

j 

. 1981.8 =» 4.33 oz; 

In the urine, 

In the daog, 

Potash, 

. 1279.2 grains. 

. 420.0 „ 

or 88.5 lb. per annum. 

; 

1699,2 == 3.80 oz. 

lu the urine, 

In the dung, 

Pho^ioiic Acid, 

« « • « 

> 24.6gniins. 

. 1204.0 „ 

or 64 lb. per annum. 


1228^ = 2.81 oz. 
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The other constituents have so small a value that it is scarcely 
necessary to take them into account in estimating the worth of the 
manure. If now we take the ammonia at the price of 6d. per lb., 
potash at 3d., and phosphoric add at l^d., the annual value of the 
exci'etions of one cow will stand as follows : — 

103.3 lb. of ammonia^ • . . . ^2 11 6 

88.5 „ of potash, . . . . 12 3 

64.0 „ of phosphoric acid, . . . 0 8 0 

Total value, . 1 9 

In round numbers, therefore, the annual value of the dung and 
urine of a mUch cow may be estimated at *^4. 

In adoptmg this estimate, it is important to observe that there 
are several matters to be taken into consideration. 

1st, It applies to a milch cow of the Ayrshire breed, and may 
not give a correct view of the quantities produced by animals of 
the larger breeds. It is probable, however, that the produce will 
be nearly proportionate to their weights. The weight of the cow 
from which the urine and dung were obtained was hot determined, 
but it was of the ordinary size, and in all respects an average ani- 
mal, so that a tolerably accurate comparison with any other kind 
maybe made by calculating from the average weight of Ayrshires. 

2d, It applies to milch cows with a fair average supply of food ; 
and must not be supposed to give an accurate view of the produce 
to be obtained from cattle put up to feed. It is probable that the 
latter produce both dung and urine of materially greater value, at 
least towards the close of the period of fattening. It is known 
,that when cattle are first put up they produce poor dung, for they 
thoroughly exhaust the nutritive matters contained in the food ; 
but as they become nearly fat, they assimilate only the more really 
available nutriment, and hence a larger proportion of valuable 
matter passes oS in the dung and urine, and appears in the manure. 
At the same time it is not impossible that the uniform system of 
feeding adopted with milch cows, may give a produce which does 
not differ from the average obtained at different periods of the 
fattening process. 

3d, In estimating the value of dung and urine, it must not be 
forgotten that they have an effect in the production of farmyard 
manure over and above the mere quantity of valuable matters they 
yield ; for as they undergo a species of fermentatio% they com- 
municate the tendency to decompose to the straw or other litter 
with which they are mixed, and render its valuable matters more 
immediately available. Straw employed alone as a manure, ac^ 
very slowly, and scarcely produces any immediate effect ; but if it 
has partially decayed, its action is much more rapid ; and in pro- 
ducing this decay, or fermentation, dung and unne are especially 
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I— REPORTS. 

1. The gold medal to Lord Kinnaird for the Improyement of Labourers 
Cottages. 

2. The gold medal to Keith W. Stewart Mackenzie, of Seaforth, for tlie 
greatest extent of Planting reported. 

3. The gold medal, or L.IO, to John Lockhart Morton, Edinburgh, for 
a Report on Draining. 

4. The gold medal, or L.10, to John Lockhart Morton, for a Report on 
Peat Moss as Compost. 

5. The gold medal, or L.10, to James Porter, land-steward, Monj^musk, 
Aberdeenshire, for a Report on Liquid Manure. 

6. The gold medal, or L.10, to John Lockhart Morton, for a Report on 
Fittings for Byres and Stables. 

7. Tlie gold medal, or L.10, to John Lockhart Morton, for a Report on 
Praning Trees. 

8. The gold medal, or L.10, to John Lockhart Morton, for a Report on 
the best mode of Preserving Timber. 

0. The gold medal, or L.10, to John Lockhart Morton, for a Report on 
the Comparative Value of the Ditferent Kinds of Bark. 

10. The gold medal, or L.10, to John Lockhart Morton, for a Report on 
the General Application of Iron to the Purposes of the Farm. 

11. The gold medal, or L.10, to Robert Dun, veteiinary surgeon, Edin- 
burgh, for a Report on Strangles. 

12. The gold medal, or L.10, to William Hosack, Dochcarty, Dingwall, for 
a Report on the best means of growing and securing a sound Potato Crop. 

IS. The gold medal, or L.10, to James Porter, land-steward, Monymusk, 
Aberdeenshire, for a Report on Storing Turnips. 


II— LIVE STOCK.— DISTRICT COMPETITIONS. 
CATTLE. 


Tlie County qf Kinross. 


^ HoNORijaY Premium. 

Bulls. John Horn of Thomanean, Kinross, 

Money Premiums. 

Bulls, Class II.^ James Tod, Hilton, Milnathoi-t, . 
Heifers. 1. Thomas Stobie, BainethiD, Kinneswood, 

2. Do. do. ... 


Silver Medal. 


L.5 0 0 
2 30 Of 
1 10 Of 


The District of YtJiamide and Kormartbie. 

Money Premiums. 

Bull^ Class II. William MaxT, Uppermili, Tarves, . L.2 10 Of 

Heifers, 3, Alexander Milne, Mains of Eslemont, Ellon, 5 0 0 

2. Do. do. . . 8 0 0 


* Class II., Bolls calved after 3st January 185S. 

Half premiums awarded, the number of lots being under 



PREMIUMS AWARDED BY THE SOCIETY IN 1855. ‘ 


The County of Kincardine, 

Money Premiums, 

Bulls, Class II. George Brown, Pitnamoon, . . L,5 0 0 

Heifers. 1. William Alexander, the Bent, . . 5 0 0 

2. James Collie, Haughead, . . 3 0 0 

The District in connection with the Garioch Farmers'^ Club, 

Money Premiums. 

Bulls, Class L* 1. Messrs Philip, Boynds, Keithhall, L.8 0 0 

2. Alexander Robertson, Tocherford, Old 

Rain, 4 0 0 

Class II. Messrs. Bruce and Baxter, Craigforthy, 

Keithhall, . . . . 5 0 0 

Heifers. 1. John Dean, Mains of Balquhain, Keithhall, 5 0 0 

2. James Stephen, Conglass, Keithhall, 3 0 0 

The District of tStraih^ey. 

Money Premiums. 

Bulls, Class I. 1. Alexander Stewart, Dalney, Ad vie, L.4 0 Ot 

2. John Gordon, Ballintomb, Dulnain Bridge, 2 0 Of 

Class 11. Do. do. . . 2 30 Ot 

Heifers. 1. Do. do. . . 5 0 0 

2. George Smith, Dalnabo, Tomintoul, 8 0 0 

The Islands of Orkney, 

Honorary Premium, 

Bulls. William Balfonr of Birstane, Kirkwall, Silver Medal. 

Money Premiums. 

Bulls, Class I. 1. John Johnstone, Lingrow, Kirkwall, L.8 0 0 

2. B. M. Ranken, Muddisdale, Kirkwall, 4 0 0 

Class II. M. Calder, Elwickbank, Kirkwall, 5 0 0 

DRAUGHT HORSES. 

The District of Mid~Calder, 

Stallions. William Tod, Clifton Mains, Kirkliston, . L.25 * 0 0 

Mares. George Davidson, Dean Park, Balerno, . 30 0 0 

Fillies. William Kerr, Wester Causewayend, Mid-Calder, 5 0 0 

The District in connection with the Stradiendrich Farmers' Society, 

Stallions. James Paterson, Waterlee, Houston, , L,25 0 0 

Mares. John Buchanan, Coldrach, Drymen, . 10 0 0 

Fillies. James M^Lay, Blairhoish, Strathblane, • 5 0 0 

The District in connection with the Forfarshire Agricultural Society, 
Stallions, John Tait, Veterinary Surgeon, Meigle, . L,25 0 0 

Mares. Alexander Kydd, Balmirmur, Arbroath, . 10 0 0 

Fillies. Peter Anderson, Carlmigie, Carnoustie, • 5 0 0 

* Class I., Bulls calved before 1st January 1853. 
t Half premiums awarded, the number of lots being under six. 

TRANS. — MARCH 1856, 


X 
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The District in connection with the Glasgow AgricalVaral So&ety, 

Two-tear-ou) Colts. John Robb, Clachan, Airdrie, . L.6 0 0 

One-year-old Colts. Robert Jack, Balcarroch, Campsie, 4 0 0 

SHEEP. 

Leicester Breed. 

The District of Buchan. 


Honorary Premium. 


Tups, 

John Ferguson, Coynach, Ellon, 

Silver Medal. 


Money Premiums. 


Tups. 

Alexander Bruce, Ardiffeiy, Ellon, 

1.2 10 0* 

Ewes. 

Charles Noble, Beirjhill, Peterhead, . 

2 10 0* 


The County of Banff and Tariff District. 



Honorary Premium. 


Tups. 

The Earl of Fife, Duflf House, Banff, 

Silver Medal. 


Money Premiums. 


Tups. 

James Black, Knock, Grange, Banff, 

L.5 0 0 

Shearling Tups. Andrew Longmore, Rettie, BaniF, 

2 10 0* 

Ewes. 

JCo. do. ... 

2 10 0^ 

Gimmers. 

George Williamson, Auldtown, Turriff, 

4 0 0 

The District in 

connection with the Border and Union Agricultural Society. 


Honorary Premium. 


Tups, 

Thomas Dickinson, Magdalenhall, St 



Boswell’s • . . . . 

Silver Medal. 


Monet Premiums. 


Tcps. 

Thomas Chrisp, Hawkhill, Alnwick, 

L.5 0 0 

Shearling Tups. 

, Thomas Cockbum, Sisterpath, Dunse, 

6 0 0 

Ewes. 

Thomas Mason, Pallinsbimi, Coldstream, 

2 10 0* 


Cbetiot Breed. 



The Couniiy of Eos^wrgh. 



Honorary Premium. 


Tups. 

Mrs Major Oliver of the Bush, Jedburgh, 

Silver Medal. 


Money Premiums. 


Tups. 

Thomas Elliot, Hindhope, Jedburgh, 

1.5 0 0 

Shearling Tups. I)o- do. 

5 0 0 

Gimmers. 

Do. do. , . 

4 0 0 


The Island of Skye. 



Honorary Premium. 


Tups, 

Donald Macleod, Kingsburgh, Portree, 

Silver Medal. 


Money Premiums. 


Tups. 

John Scot^ Diynock, Broadford, 

L.2 10 0* 


IT 


* Half Prc^miums awarded, the number of lots being under six. 
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Blackfaceb Breed. 

The County of Wigtown, 

Honorary Premium. 

Tups. Captain Kennedy of Bennan, Glenap, Silver Medal. 

Money Premiums. 

Tups. Robert Moffat, Genwhilly, Glenluce, . L.5 0 0 

Shearling Tups. Andrew Lusk, Craigcaffie, Stranraer, . 6 0 0 

Ewes. Do. do. . . 4 0 0 

Gimmers. Do. do. . . 4 0 0 

SWINE. 

The District of Forrmrtine, 

Honorary Premium. 

The Earl of Aberdeen, . . . Silver Medal. 

Money Premium. 

1. George Shepherd, Shethin, . . L.4 0 0 

2. James Skinner, Printfield, Aberdeen, . 2 0 0 

1. Do. do. . . 3 0 0 

2. Do. do. . , 10 0 


Boars. 

Boars. 

Sows. 


DAIRY PRODUCE. 

The District of Lorn, 
Cured Butter. 
Honorary Premium. 
Mrs Cheyne of Lesmore, 

Money Premiums. 

1 . Alexander McKenzie, Culcharran, 

2. Mrs M^Callum, Balinagown, 

Sweet-Milk Cheese. 

1. Miss M‘Dougall, Bargoillean, 

2. Mrs McPherson, Clachadhu, 

Middle Wa7d of Lanarkshire, 
Cured Butter. 
Honorary Premium. 
James Yuile of Newlands, East Kilbride, 
Money Premiums. 

1, David Leggat, Whitecross, East Kilbride, 

2. William Dickie, Rutheram, Glassford, 

Sweet-Milk Cheese. 
Honorary Premium. 
Robert Jack of Dykehead, Avondale, 

Money Premiums. 

1. Thomas Semple, Threestones, Avondale, 

2. William Wilson, Enowhead, East EMbride, 


Silver Medal. 


. L.3 0 0 

. 2 0 0 


L.3 0 0 

2 0 0 


Silver Medal. 


L.3 0 0 
2 0 0 


Silver Medal. 


L.3 0 0 
2 0 0 
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REAPIKO- MACHINES. 

1. To Messrs William Crosskill and Sons, Beverley, fox 

the best Heaping Machine of any price, . . . L.20 0 0 

2. To William Forrester, Stewarthall, for the best Reap- 
ing Machine, not exceeding L.25, .... 20 0 0 

CROPS AND CULTURE. 

Seeds. 

The Silver Medal has been awarded to the following parties : — 

The County of Renfrew, 

Andrew Robertson, Hillington, Paisley, for White Wheat. 

Matthew Gilmour, Inchinnan, for Sandy Oats. 

Alexander Cunningham of Craigends, Houston, for Regent Potatoes. 

The District of Buchan, 

John Hutchison, Monyruy, Peterhead, for Early Berlie Oats. 

John Logan, Lundeiton, Peterhead, for Perennial Ryegrass Seed. 

The County of Haddington, 

George Rate, Lampock wells, Pencaitland, for April Wheat* 

T. S. Mitchell Innes of Phantassie, Prestonkirk, for Chevalier Barley. 
James Brodie, Linplum, Haddington, fox Potato Oats. 

George Rate, Lanipockwells, for Late Angus Oats. 

Robert Howden, Boggs, Pencaitland, for Hopetoun Oats. 

James Maitland Balfour of Whittingham, Prestonkirk, for Sandy Oats. 
Do. do. for Field Beans. 

The District of Wester Ross, 

John Mackenzie, Kinettas, Strathpeffer, for Norfolk Barley, 

H. Innes Cameron, Dingwall, for Sandy Oats. 

Kenneth Grant, Kinellan, Strathpeffer, for Perennial Ryegrass Seed. 

The County of Haim, 

William Clark, Easter Brightmony, Nairn, for Grey Angus Oats. 

John Clark, Blackhills, Nairn, for Common Barley. 

The County of Banff and Turriff District, 

J, C. Grant Duff of Eden, Banff, for Sandy Oats. 

Alexander Morison of Bognie, Turriff, for Chevalier Barley. 

J. C. Grant Duff of Eden, Banff, for Norwegian Barley. 

Do. do. for Perennial Ryegrass Seed. 


GREEN CROPS ON SMALL POSSESSIONS. 


The Parishes of Kenmore and Killin, 

1. James Anderson, Duneaves, . 

2. John McLaren, Machrum, 

S. Peter CampbeU, Balnan, . , 

4. Dondd M^iarmid, Sharlarieh, 


L.3 0 0 
2 10 0 
1 10 0 
10 0 
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The Parish of New PitsUgo. 

1. William Clark, Balnamoon, , • • L.3 0 0 

2. Charles Mackie, Balnamoon, ... 2 10 0 

S. George Alexander, Leechesbum, . . 1 10 0 

4. George and Alexander Mnrraj, Leechesbum, 10 0 

MEDALS IN AID OF PREMIUMS GIVEN BY LOCAL SOCIETIES. 
The Silver Medal has been awarded to the following paiiies: — 
The District of Breadalbam. 

1. James M‘Callum, Leiangerston, for the Best-managed Green Crop. 

2. Peter Crerar, Croftintygan, for the Best-kept Dunghill. 

The BvAe Farmer^ Society. 

Ninian Duncan, Scoulog, for the Best-managed Green Crop. 

The LeocheUCushnie Society. 

William M*Combie, Tillyfour, for the Best-managed Green Crop. 
PLOUGHING COMPETITIONS. 

In the course of the year the Society's Medal was awarded at 
81 Ploughing CompetitionSj the details of which are given in a 
previous part of this volume. 

COTTAGES AND GARDENS. 

Foe the Best-kept Cottages and Gaedens. 

1st Cottage Premium — L.l, 5s., and Medal when 4 Competitors; 2d, — 
L.l ; 3d, — 15s. 1st Garden Premium — L.l, 5s., and Medal when 4 Com- 
petitors ; 2d,— L.l ; 3d, — 15s. 

The County of Lanark. 

Lamington. — 1st Cottage Premium and Medal, Alexander Dempster; 2d, 
Mary Anne Lauder; 3d, Margaret Forrest. 1st Garden Premium 
and Medal, William French ; 2d, William Fordyce ; 3d, William 
Muir. 

Lesmahagow. — 1st Garden Premium and Medal, George Scott; 2d, Thomas 
Brown ; 3d, Thomas Symington. 

The County of Wigtown. 

Leswalt. — 1st Cottage Premium and Medal, William M'Cutchin ; 2d, 
John Small ; 3d, Andrew Kyle, 1st Garden Premium and Medal, 
William M'Cutchin ; 2d, John Hamilton ; 3d, John Wilson. 

Old Luce. — 1st Cottage Premium and Medal, William Hughes ; 2d, Robert 
Hamilton ; 3d, Robert Kelly. 1st Garden Premium and Medal, 
Robert Hamilton ; 2d, Alexander Clanachan ; 3d, Alexander Mor- 
rison. 

The County of Foifoer. 

Craig. — 1st Cottage Premium and Medal, Charles Falconer ; 2d, James 
Adams ; 3d, Edward McLaren. 1st Garden Premium and Medal, 
Alexander Robertson ; 2d, Charles MoitIs ; 3d, James Adam. 
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MEDALS GIVEN IN AID OF PRIVATE COMPETITIONS. 

On Lord KinnaircTs Application, 

Cottages. 

To William Philp, Broomhall. To James Henderson, Littletor. 

On Mrs D(Mglas Baird Claseburn's Application, 

Cottages. Gardens. 

To Mrs Trotter, Closebum. To Archibald Stitt, Closeburn. 


VETERINARY COLLEGE. 

Silver Medals were awarded, at the annual examination in 
April last, to the following parties : — 

1. George Fleming, Manchester, for the best General Examination. ^ 

2. James Lambert, Manchester, for the best Examination in Veterinary 

Medicine and Surgery. 

3. James Lambert, Manchester, for the best Examination in Anatomy 

and Physiology. 

4. Laurence Copeland, for the best Examination in Materia Medica. 

5. George Fleming, Manchester, for the best Examination in Chemistry. 

6. George Fleming, Manchester, for the best Essay on the Advantages of 

Ohemistry to Veterinary Science. 

7. George Fleming, Manchester, for the best Anatomical Preparation. 


All premiums not applied for within two years from the term 
of payment will be forfeited. 

By Order of the Directors. 

JN. HjlLL Maxwell, Secretary, 


Edinburgh, Fdjrmry SeA, 1856. 
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REPORT ON THE IMPROVING OF WASTE LAND. 

By Mr James Pobter, Land-Steward, Monymnsk, Aberdeenshire. 

[Premium— Ten Sovereigns.] 

The cultivation and enclosure of waste land Lave long been 
deemed objects of national interest, and are deservedly ranked 
among the great preliminary steps to agricultural improvement 
The present high value of all kinds of farm produce will doubtless 
give a fresh impetus to the farther prosecution of these important 
objects ; for among the variety of means adopted in this country 
to increase the produce of the soil, there is. none so manifestly 
efficient as the judicious reclamation of waste land. 

Notwithstaiiding the many extensive morasses and barren wastes 
which, within my recollection of thirty years, have been brought 
into profitable tillage, there are still large tracts of improvable 
land in Scotland, particularly in the west and northern counties, 
lying in a state of nature, only awaiting the application of skill, 
labour, and capital to render them a source of profitable employ- 
ment and sustenance to the people, and a safe investment for pro- 
prietors. That there is still ample scope for improvement may be 
inferred from the latest census retunis for Scotland, which give 
a gross total of about sixteen million acres of waste land within 
the kingdom. Now, it is probable that a half-million of this 
might be profitably reclaimed, and about a fourth inore arable acres 
be added to our already cultivated land — or an average of 564 
acres to each of the 887 rural parishes in Scotland. 

It does not, however, come within my province to offer any 
speculative opinion as to the probable results of a general reclama- 
tion of the cultivable wastes in this country. My intention at 
present is to point out the modes, under various local circumstances, 
likely to be found most effectual in attaining that end. Before 
doing so, I shall here state that my knowledge of the subject is 
gathered from the field of experience. My occupation for the last 
thirty years has demanded my personal superintendence of, and 
assistance in, the improvement and cultivation of considerable tracts 
of different descriptions of waste land. In discussing the subject, 
my remarks will be chiefly confined to 450 acres of very stony and 
formidable waste land, which have been reclaimed from a. state of 
nature under iny superintendence, within the last seven ye«^s, on 
the estates of Monymusk, Tillyfour, and Braco, lying in the 
parishes of Monymust,Oyne, Chapel of Garioch,dhd Inverury,and 
county of Aberdeen. . 

Two-thirds of the extent above referred to was trenched by the 
spade, and the remainder done by^the plough. /The average cost 

TBANS.— JULY 1856. Y 
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of trencWng by the spade was ^11 per acre, and the draining 
^7, 10s. per acre ; making a total average of £18^ 10s. per acre. 
The ploughing was mostly done on dry moorish land, and cost 
£4, 15s. per acre, including cross-ploughing, grubbing, harrowing, 
holing, loading, and carting off the stones ; but where draining was 
required, the whole average cost of improving by the plough was 
about oPll per acre. 

Waste lands are often reclaimed by various means, as local cir- 
cumstances will permit, — suchas irrigation,top-dressing, embanking, 
warping, &c. ; but the greater proportion of such, in an inland 
country like this, may always be thoroughly improved by the fol- 
lowing means, — draining, trenching, liming, and fencing and to 
each of these operations I shall here devote a separate section, and 
endeavour to give a brief outline of their nature and general 
system of working. 

Dbaining. — ^In improving mostly all moorish and waste lands, 
the first step to be taken is furrow-draining. There are, however, 
pieces of dry moorland, which I shall by-and-by have occasion to 
notice, where draining may be unnecessary ; but these form the 
exception, and not the rule. In all cases of irony deposits, often 
found in the subsoil of waste land, and which destroy the action of 
manure, and always prove detrimental to healthy vegetation, drain- 
ing becomes essentiwy useful Moorband pan,^ as it is termed, 
may no doubt be broken by subsoUing ; but unless the land whep 
it exists be thoroughly freed from superfluous water, the soil will 
keep a strong hold of its former sterility, and pm soon regain 
its orlg^al tenacity. In marshy, clayey, or boggy land, draining 
becomes quite indispensable, for without it such land can never be 
made friable, nor brought into anything like a workable state, and 
its reclamation by any other means can neither be profitable nor 
TOrmsment. Its producfiveness is so uncertain that it is only the 
fme of manure, in a favourable season, that will make it produce 
a chance crop ; wbereas, when the land is drained, evaporation goes 
on quickly, and renders it woikahle at any time: the soil is also 
more susceptible of drawing heat, and retaining it longer, which is 
shown by the fact that crops ripen more equally, and considerably 
sooner, man on undrained land. ^ Such are some of the principal 
advantage derivable from draining, showing its necessity as the 
first step in the reclamation of waste land. I think it better to 
leave such improvements undone, than to attempt the cultivation of 
wet marshy land without draining. 

The trenched land before noti<^ was nearly all farrow-drained, 
at the same time as the proc^ of trenching was going on, with 
wedge stone drains from 8 to 4 feet deep, and 18 to 27 feet apart, 
according to the nature of the soil and subsoil. The trenching gene- 


* Coarse gravelly clay intermrwd iritli the sidts of iron and xoagnesia. 
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rally afforded plenty of stones for this purpose ; but in some few 
instances, where stones were scarce, 1^-inch pipes were substituted, 
fixed by circular collars at the joinings, and laid on soles of wood 
where the bottom proved soft ; and in such places the stone drains 
were bottomed with wood in the same way. In my experience I 
have found more drains choked by laying them without soles on 
soft, sandy, or spouty bottoms, than from any other cause. The 
furrow stone drains were always cut 10 inches wide in the bottoms; 
and the stones, three abreast, and from 9 to 12 inches high, as they 
could be found, wei'e then set with the tapering points downwards, 
so as to give free openings for the water. The tops of the set stones 
were then packed and levelled up with small stones, and closely 
covered with a layer of 2^-inch metal, so that the whole body of 
stones was from 14 to 15 inches deep. The close topping with 
metal should be well attended to, as it is excellent for keeping moles 
and all other obstructions .out of the drain ; and, from the evasive 
habits of contractors, it is very necessary to have each drain in- 
spected after the topping has been put on, and before the soil be 
returned. Clayey subsoil to the depth of 9 inches was then levelled 
over the stones or pipes, and firmly beaten down to prevent the 
ingress of water from the surface, — which cannot be too carefully 
excluded, — ^for in sudden floods, if the surface-water once find its 
way into the drains, it will soon make room by sweeping the soil 
down the drain till the conduits are completely choked. Where 
the subsoil was very gravelly, the stones or pipes were sometimes 
covered with turf; but I think this plan shouldoe avoided as far as 
practicable, as the vegetable roots of the turf sometimes grow and 
choke the drain. 1 have had several cases of pipes choked in this 
way, stuffed ^uite hard with the small fibrous roots of vegetation. 
Clayey subsoil even of an inferior quality, or any such inert sub- 
stance, is better than turf ; and when the top of the drain is closely 
metalled, there is little danger of it going down to impede the pro- 
gress of the water. The stone leaders or main drains were always 
cut 6 inches deeper than the furrow-drains, from 20 to 24 inches 
wide in bottom, with stone conduits of good dyker-work built 
therein, 7 inches wide by 9 inches high, which were covered with 
long stones closely packed, and finished with broken metal in the 
same way as the furrow-drains. Where the declivity was steep, or 
sandy in the bottom, the main stone drains were causewayed with 
stones, which is very essential for preventing cutting by water, and 
the ultimate destruction of the drains. The mouths of dl main 
drains were built of stone and lime, and finished with a grating of 
iron 1 inch between the splits, to prevent the obstruction occasioned 
by vermin, &c. On flat lands it is difficult to secure a sufficient 
uniform run for the water, and in such cases I have never 
attempted laying off drains without the aid of a spirit-level. It 
often saves much labour in extra cutting, and at once shows the 
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workmen the proper depth required at different points to secure 
a sufficient declivity in the bottoms of the drains ; which,^ with a 
good outfall, is the most likely means I know of preserving sub- 
stantial well-laid drains for the longest period of time in a clean 
and useful working state. It is bad policy to lay drains without a 
declivity of at least 12 to 18 inches on the 100 yards ; for if they 
are so level that the water appears doubtful which way to run, they 
can neither be expected to work effectually nor last for any length 
of time ; and the evil may always be avoided by due attention to 
levelling the lines, and some additional cost in cutting the dutfalL 
No expense has been spared here in securing proper outfalls, which 
were constructed so as to give a drop to the water of 9 to 12 
inches from the mouth of the main drain. Few open ditches have 
been used except for outfalls, or in places where there was likely 
to be a large flow of surface-water ; further than this they are only 
a waste of land — ^producing little, if any, effect in drying it— and 
should be dispensed with as far as possible. Where they were cut 
as outfalls, or otherwise, the slopes on the sides were generally at 
an angle of 45®, and from 1 to 2 feet wide in the bottoms, as 
circumstances required, with the stuff from the ditches trimmed 
back on the top, so as to give clear margins of 3 feet on each side. 
As open ditches are very troublesome, and expensive to keep 
clean, it Is better to give them good^ broad margins, and to trim 
the stuff well back^ which helps to prevent its falling again into the - 
ditch. 

Of all the kinds of draining which I have tried, I consider the 
wedge stone drain to be the most substantial and permanent; and 
where suitable stones can be easily got, I should always prefer it. 
It is better and cheaper than the metal stone drain, has stood well 
here, and in most cases has thoroughly dried the land. Where 
stones cannot be got, pipes are no doubt a good substithte, but 
they should never be laid without collars to fix .the joinings, and 
soles of wood or slate. Where the bottom is soft, however, I should 
consider it bad economy to lay pipes in waste land, which in this 
country, when trenched, often produces more stones than would be 
sufficient to drain it two or three times over; and as the trenching 
proceeds,, the atones can he mostly put into the drains without 
carting, which must save a considerable amount of horse-work 
in carting on pipes and off stones- Upon the whole, the grand 
secret in draining is to adopt the most substantial and perfect 
mode instead of the easiest and cheapest. It should never he 
done superficially. It is a lasting good, and will prove cheapest 
in the end when performed in the most substantial manneri 

Tbenching by the Spade. — ^Preparatory to commencing this 
operation, the loose stones on the surface were first carted away, 
which saves labour in laying them aside when trenching, and they, 
are easiest carted away on the firm surface. The trenches, each three 
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feet wide, were always laid off parallel to the lines of drains, and 
each drain was cut and filled in whenever the trenching was com- 
pleted up to its line. The drains, however, were not cut in the 
bottoms of the trenches (as at times is done to save labour), but in 
the firm ground, a foot or so clear of the last-formed trench, which 
makes the cleanest job, as it gives less chance of mould being hurled 
in with the stones when filling the drain, than when it is placed in 
the bottom of the trench. Where there was - ho natural hollow at 
the place of commencement, the contents of the first trench were 
stowed away to fill up hollows in the adjoining ground. The sur- 
face, where it was tough, was removed in pieces of 12 inches square 
and 4 inches thick : these were laid close with the ^reen side flat 
upon the loosened subsoil of the former trench ; after which the 
vegetable mould or soil was turned up to the depth of 8 inches, and 
levelled above the turf of the former trench, thus making a clear- 
ance of 12 inches deep below the solid surface of the adjoining 
untrenched bank. The subsoil was then loosened by picks to the 
depth of 6 inches, thereby making the whole depth of loose soil 
18 inches ; all stones above 4 inches diameter found within that 
depth were turned to the surface, and to prevent the small one? 
from being covered by the mould, they were thrown on the top of 
the second-last turned trench. The large boulders were broken 
down or blown to pieces by gunpowder, so that they could be easily 
carted by four men. Thus the work proceeded, trench after trench, 
till the whole was finished ; and the rule was to complete each 
trench before another was begun, thereby affording less oppor- 
tunity for burying stones or omitting subsoiling, which are often 
attempted, particularly when the work is by contract In working 
upon the above system, the trench should be divided equally in 
pieces of so many yards long, according to the number of men em- 
ployed, and two men started on each piece, which gives more 
justice to the workmen, and carries on the work with greater speed 
and regularity. But as the land is seldom of one description, the 
men should change places at every trench, in order that all may 
share alike in the stiff and easy portions of the work. Where there 
ai'e numerous stones requiring blasting, it is better to have a pro- 
portionate number of borers accompanying each squad of trenchers, 
to get clear of the large stones as the work goes on, otherwise it 
can never be done so easily nor so completely. In blasting stones 
it is all-important for cheapness and speed to have a blacksmith 
who can temper the steel of the boring-irons in a proper way, 
especially in the boring of hard whinstone, in the doing of which 
I have often seen dozens of jumpers destroyed, when they were 
badly tempered, before effecting a bore of 2 feet deep, thereby 
causing much hindrance to the work in running backwards and 
forwards to a smithy, sometimes at a considerable distance. 

This is the system of trenching which in most instancies has 
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been pursued here, and for all obstinate and stonjr soils it is veiy 
substantial and effectual. From its depth it will likely stand till- 
age for a very lengthened period before becoming too shallow ; and 
where pan exists, it is, I think, the* only way by which waste land 
can ever be brought into a profitable and permanent state of cul- 
tivation. There are, however, tracts of light land, with an open 
subsoil, where trenching by the spade or plough to the depth of 
10 or 12 inches might be found to answer better at less cost, parti- 
cularly where the subsoil is open, poor, and gravelly ; and of such 
I shaU next speak as brought into cultivation by the plough. 

TBENGHiNa BY THE PLOUGH. — ^This modeof reclamation can only 
be advantageously effected in light moorish open-bottomed land, 
pretty free from stones and pan ; and to such it has here been chiefly 
confined ; and where applied to any other description, it has been 
always with bad effect. Previous to commencmg work with the 
plough, the surface was cleared of loose stones, and all earth-fast 
boulders appearing above the ground were holed and carted away. 
Where there was much heath, it was burned in dry weather ; but 
I consider this plan very objectionable, as it consumes all the vege- 
^ble matters on the surface, which might be more appropriately 
ploughed into the soil, and thereby rendered more useful to the 
crops. The roots and shanks of heath are never consumed pro- 
perly by surface-burning, and present nearly as great obstacles to 
the after-working of the ground as if they had never been scorched 
by fire ; and before the land can be sufficiently moulded for crop- 
ping, tney must either be carted away or gathered into heaps and 
burned upon the ground. When the heath is very strong, I should 
prefer pulling it at once ; and when short, I should plough it over 
without burning, and, after freeing it from the soil by cross j)lough- 
ing and harrowing, it can then be gathered in heaps and easily dis- 
pc^ed of, which, even when burning is had recourse to, must he the 
uifimatum. Whins and broom should be disposed of in the same way, 
as their roots never consume by burning on the surface. Where a 
lot of these roots have been left sticking in the soil, the reaping of 
the crop becomes a tedious business; and instead of being done with 
Beirs reaper, it is rather a ticklish business for a canny scythesman 
with a patent cradle-scythe to make anything like tidy work. The 
ploughing was done the first time by a strong-built four-horse 
plough, fitted with a powerful and widely-set momd-board. Where 
the ground was ordinarily level, it was wrought with four horses, 
two-and-two abreast, working the furrows both ways, and the land 
into ridges ; but where the land was steep or partially sloping, it 
was all ploughed down-hill with three horses abreast, which was 
found to be the most effectual plan, and far easier for the horses. 
Working down-hill keeps a steadier team, and produces a. more 
unifom deepness than by working up-hill, when the plough natu- 
rally inclines to rise to the surface, and the horses cannot exert the 
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same force of draught to keep it steady. Three or four men with 
tramp picks accompanied the plough for the pm’pose of clearing the 
stones from the furrow, but any large boulder that required blast- 
ing was left, and marked by a wooden pin. stuck beside it, till they 
had time to turn it out. By the system of ploughing down-hill 
with three horses abreast, the work, which was better done, was in 
quantity nearl;^ three-fourths of that obtained by four horses ; so 
that on all sloping land of this description I think it best to plough 
down-hill with three horses abreast ; and the line of furrow should 
be in such a direction as to incline it to fall freely from the plough. 
On such land the work accomplished must always be very uncer- 
tain, in consequence of encountering hard and stony pieces in the 
ground, and the delay, often caused by broken harness and imple- 
ments; but on some average pieces of moor the amount of work 
done by three horses abreast, ploughing down-hill, was about two- 
thirds of an acre in ten hours. These operations were mostly per- 
formed in autumn and winter, when the land is generally soft and 
more easily worked ; in wet weather, particularly after a storm, 
it works best, when other field-labour is mostly suspended. In 
this state it was left till the summer or autumn following, when 
the stones were carted into the lines of dikes ; the land was then 
properly worked by grubbers and drag-harrows as well as small 
haiTows, and as the soil was naturally free, a tolerable mould was 
thereby produced, and the most of the heather roots brought to the 
surface, which were then burned in heaps, and the ashes spread 
over the ground. 

The surface now presented a fmr appearance ; and when lime 
was to be applied to the first crop, it was then spread, and the 
land ploughea in ridges before winter; but when guano was 
intended for that crop (which I think the best plan), the land was 
ridged up without lime, and left till spring, when the guano was 
sown on the furrow top, and harrowed in along with the seed. In 
this way the work was carried on ; and the land always lay from 
fifteen to eighteen months from the time of the first ploughing till it 
was put under crop, thereby recemng all the benefits of atmospheric 
influence, which no doubt has a powerful effect in pulverising a 
new soiU and correcting the noxious substances which always 
exist in it. In ploughing moorland, particularly where it is rough 
smd stony, the dtiving of the horses is of the greatest consequence, 
and much caution should be exercised in this particular. 1 have 
seen several high-spirited and valuable young animals completely 
destroyed by incautious driving; and the loss caused bjr a few 
such accidents would go far in defraying the cost of trenching the 
roughest parts of a moor with the spade; for these reasons, I am 
always opposed to the improvement of rough, stony, waste land 
by the plough. Aged steady horses are better adapted than young 
ones; and matured tractable oxen, when they can be got, make 
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the best teams for this work I ever tried: they never lose temper 
when the plough strikes against a stone, are true to the draught, 
and take it cannily and easily for themselves. Hard driving 
never makes a good job ; slow, steady work (always moving) does 
most execution, and best to the purpose. , In land of this sort but 
little draining was needed, and in any wet spot where it was 
required, the drains were put in after the land had been once 
ploughed, and when the stones turned up could be conveniently 
got for filling them. 

_ LiMiNa. — ^Lime is, no doubt, one of the best and most essen- 
tial manures applicable to the successful cultivation of waste land, 
and to its beneficial effects may be traced in a great measure the 
advanced stage to which the improvement of waste ground has 
arrived. Chemically, lime has the powerful effect of acting on all 
inert organic substances generally abounding in newly-improved 
land ; it speedily dissolves all vegetable matters, and renders them 
available m the shape of easily assimilated food to plants. It also 
helps to neutralise all irony salts and noxious substances detri- 
mental to healthy vegetation, and of itself constitutes in some 
proportion one of the mineral ingredients in all productive soils. 
Mechanically, lime, when applied to clayey soils in fair doses, soon 
renders them more friable, and thereby more easily cultivated, and 
better suited for all crops. There is little land that may not be 
more or less , benefited by the proper application of lime ; hut most 
farm^ are aware that j if applied in very large quantities, or too 
frequently, it must soon prove very injurious instead of beneficial. 
Heavy dressings of lime soon decompose all vegetable matters 
found in the soil, bring its full powers into immediate action, 
generally producing extra crops for a few successive years ; after 
which it is found that the substances on which the lime had acted 
are wholly consumed, and the soil left much exhausted and in a very 
unpr^uctive state. Hence tlie great caution at all times neces- 
sary in the liming of land, particularly on soils of a light and 
gravelly nature- We have numberless specimens of land in this 
state, where the mischievous effects produced by heavy liming 
have become nearly irreparable, where it has been ploughed, 
limed, and cropped, till brought almost to absolute sterility. It 
has become so loose that it will not hold grain crops, and to 
renew its fertility seems to baffle the skill of scientific and practical 
men. Good dressings of farmyard dung, compost of a clayey 
nature, heavy and frequent rollings, and the turnip crops consumed 
on the ground by sheep-r-any thing to give the soil more density 
and vegetable matter— appear to me the only rational restoratives. 
It has been found on analysis that such land does by no means 
^ sake of the ^ass,. I should 

stui add a little, but only at cp’tain intervals, and in veiy limited 
quantities, which I should mix with clay or some heavy earthy 
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substance, and apply to the land in shape of compost, which is 
no doubt the safest way of liming light over-worked land. 

On all newly-improved land and cold clayey soils, lime pro- 
duces the best and quickest effect when applied in a fine powdery 
or caustic state in shape of quicklime, in quantities of from 2 
to 5 tons of shells per acre, according to the nature of the land. 
The last-mentioned quantity will do no harm on newly-improved 
land of a cold clayey natm-e, while the former quantity, or less, 
will be found sufficient for soils of a lighter texture ; for in all 
soils of a light nature it is safest to apply lime in moderate quan- 
tities at first, and the dose may easily be repeated a few years 
afterwards if found necessary. Lime has a powerful effect in 
expelling ammonia, and should never be applied in close connec- 
tion with farmyard dung, soot, giiano, or any such ammoniacal 
manures. Lime-shells ma^ be carted home to the land at all spare 
times, when other operations are not immediately pressing, and 
laid down in heaps of 6 or 8 tons upon the land to which it 
is to be applied. If it is well trimmed up, and covered with turf 
or earth, it will be little the worse for several months ; the outside 
of the heap may be partially slaked, but when turned over and 
mixed it will be found in a fine powdery state, in good order for 
spreading. On land of a strong nature I have generally grown 
the first crop of oats with guano, and, after the ground was cleared, 
ploughed it and applied me lime in autumn, covering it in then 
with a lighter furrow, thereby giving it time to incorporate with 
the soil and act upon the vegetable matters before the second 
grain crop was sown. On moorish land of a light nature, where 
it is better to take only one grain crop before turnips, the lime 
may be ploughed in lightly in autumn, and the oats sown the 
following spring; or such land may be grain-cropped the first 
time with guano, and put under turnips next year — if possible, eaten 
off with sheep ; and the following spring it may be dressed with 
lime and harrowed in with the grain and grass seeds. I prefer 
taking two grain crops before turnips from tough clayey land, as 
after one grain crop it is often very obstinate to mould; but on 
moorish land one grain crop should only be taken, as two grain 
crops in succession are severe on such land. 

The land reclaimed here was mostly limed before laying it out 
iri grass and where this was omitted, the defect in the grass was 
most striking. The unlimed land produced nothing but coarse 
herb^e, while the rest yielded abundance of grass of the best 
description. Lime produces the speediest effect upon grass when 
spread on the top of the furrow and harrowed in along with the 
seed ; but for other crops I think it better and safer for the lime 
to plough it into the soil with a light furrow. Of all kinds of 
crops I believe grass to be the most benefited by tbe use of 
lime. 
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Fencing. — ^In connection with these improvements there have 
been nearly 40,000 lineal yards of different descriptions of stone 
dikes, built solely at the expense of the proprietors, mostly as 
boundaries to the farms, and along the sides of public roads, 
besides a considerable extent of subdivision dikes erected by the 
tenants, for which they receive payment at the expiry of their 
respective leases ; the proprietors bear the expense of building 
all boundary dikes, upon condition that the tenants always cart 
the stones. Before, however, the tenants commenced to do this, 
the lines of dikes were pinned off by the inspector ; the surface- 
soil was removed from their sites, that the building might be 
founded on the firm subsoil ; the bottoms were levelled and 
equalised as far as practicable, that the tops of the dikes, when 
finished, might present some degree of uniformity. The founda- 
tion-stones were then laid on the subsoil, and where the bottom 
was soft the soil was thrown out, and small stones packed in till a 
firm footing was obtained. When the dike happened to cross a 
water-course, an eye of sufficient size was built in it of large 
hammer-blocked stones, properly squared; and the foundation- 
stones were sunk at least 9 inches below the bottom of the 
water-run ; a yard on each side of the dike, along the Ime of the 
water-course, was also strongly causewayed. It is very important 
for the safety of dikes that aU water-runs in any way connected 
wiiih them be stron^y shod with stones in the bottoms* 

BimbUD&es . — ^These were built 3 feet wide at the bottom, 
and 18 inches wide on the top, before the coping was put on, and 
stood 4^ feet high, including a coping of 6 inches, and were 
mostly built of what is termed rubble-work. The largest and 
roughest stones were laid in the foundation, well packed with 
small stones, and brought to a proper level at the height of 18 
inches from the ground. The stones above this were laid with 
their best beds lowermost, properly pa<i:ed, and banded by a snfii- 
cient number of throughbands, and neatly levelled at tbe height 
of 4 feet, before the coping was put on. The coping-stones, 
which were 6 inches high, were squared and laid on their flattest 
beds, and projected 2 inches on each side. The average cost of 
this kind of dike was 6d. per lineal yard, including excavating 
the foundation. 

Sunk Dikes , — ^They were 30 inches wide at the bottom, 16 
inches wide at the top, and 4^ feet high ; the inside was built 
roughly overhand, and the outside, as well as the coping, in the 
same way as already described. The sunk was cut feet deep, 
and the contents of it beaten firmly up to the back of the stones, 
and raised 6 inches higher than the coping. The bacldng was 
formed 1 foot wide on the top, and sloped to an angle of 
The whole breadth on the top, includmg coping and backing, was 
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«.bout 30 inches. The ditch in front of the dike was made from 
12 to 18 inches wide, and then sloped off at an angle of 46®. 
Where there was much water, and particularly in soft-bottomed 
steep land, this space was shod with stones to prevent the water 
from undermining the dike, which it is very apt to do. The 
average cost of these were T^d. per lineal yard. 

Coursed Dikes were founded and levelled at 20 inches from the 
ground, as already explained, and built of three courses of well- 
squared stones, in regular rows of 12, 9, and 7 inches deep, and 
coped same as rubble dikes, and cost 9d. per lineal yard. 

Richh or Galloway Dikes, — These were built to a frame 4 
feet high, but no hammer-work was put upon them ; they were 
3 feet wide in the bottom, and 18 inches on the top. The work 
went on in this fashion : Two stones were generally so laid that a 
third stone could be jammed firmly in between them — ^the stones 
being mostly built lengthways into the dike — all vacancies packed 
with small stones, and the to]p finished with a rough coping. We 
have frequently built these m places where appearance was no 
^reat object, and where there was plenty of large rough stones. 
They make a good fence, and are likely to stand well where the 
stones are pretty large ; and as they can be done for 2^d. or 3d. 
per lineal yard, they are a considerable saving of expense. 

Stone dikes, when well built of good materials, are the best, 
cheapest, and most durable fences that can be erected. Wooden 
palings are very perishable, are apt to be broken, and give no 
shelter; while hedges of most descriptions take a long time to 
grow, even where the soil suits them; and if not well kept, they 
soon become open and useless for a fence. Not so with stone 
dikes : when they fall, the materials are still available for repair- 
ing them. I should always prefer them in districts where stones 
can be got. The rubble double dike is the cheapest except the 
Galloway, and for general purposes I think it the best. It is far 
preferable to the sunk dike, as it forms a fence from both sides. 
Sunk dikes are objectionable in most places, even around planta- 
tions, where they are often used; for although they cannot be 
required to keep cattle into a young plantation, they may, after 
the wood is pretty well grown, be required for that purpose. It 
may sometimes be necessary to build sunk dikes along the edge 
of a water-course, or on a gentleman's lawn,. for keeping the view 
entire, but for common agricultural purposes I should never use 
them, because I think the double dikes much better. Goursed 
dikes are very good when^ built of materials exactly suitable for 
them ; but as it is impossible to make regular courses of inferior 
stones, the builder is often induced to put the best sides of the 
stones outermost, in order to equalise the courses, without any 
regard to how they may be bedded ; and in consequence the dike 
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very soon gives way. They shoiild ohly be built where' the stones 
are large and equal, and in any place where appearance is an 
object, and as the cost of them is always considerably higher than 
that of rubble dikes, I can see little to recommend them where 
strength and cheapness are more desirable objects than beauty. 

A general outline of the principles adopted in carrying out 
these improvements has now been given : I shall next give details 
of income and expenditure. But as the land in question was not 
in one continuous tract, but lying in detached fields of various 
sizes, within a boundary of 23 square miles, it would over-stretch 
the limits of this report, and become too complicated, to give a 
statement of the above particulars of one-half of the various pieces 
which have been improved ; I shall therefore confine this report to 
a portion of the following descriptions of land, viz. : — 

1st, TVei marshy land. 

2d, Sharp brown granite soil. 

3d, Light moorland soil. 


1st, Wet marshy Land (soil intermixed with clayey loam and 
moss, on a firm subsoil of strong blue clay, and granite boulder- 
stones.) — field of this sort was trenched and drained, on the 
farm of Broadsea, in the summer of 1851. The field has a 
westerly exposure, and its elevation is 450 feet. The trenching 
adopted was 18 inches deep — 12 inches turned over, and 6 inches 
subsoiled; but where the upper soil was mossy, the whole 18 
inches were turned up, in order to mix clay with the moss. The 
drains were stone ones — 3 to 4 feet deep, and 21 feet apart— and 
thoroughly dried the land. The cost of the trenching was £8, 15s. 
per acre ; draining, £7 per acre; clearing the land of stones, and 
proportion of cost of fencing, £2, 17s. per acre — total cost, 
£18, 12s. per acre. 

Annexed is a detailed account of income and expenditure <3% 
nected with the three first crops. 


UROP JlbOZ, 


_ Oats. 

Income. 

To 5 qtiarters of oats and straw, at 
22s. €d. per quarter, . £5 12 6 


Deduct cost of one acre, , 3 16 104 

Profit per acre, . £1 15 74 


JE/xpenditure. 

By one light ploughing,) £o ^ ^ 
per acre, • • i 

„ seed per acre, 6 bush, oats, 0 13 0 
„ guano, 3 cwt. iucluding 
carting, ... 1 16 0 

„ harrowing and rolling, per 
acre, .... 030 

interest on £18, 12s. at 4 
per cent, . . . 0 14 lOJ 

„ former value of the land, 0 3 0 

„ Total cost per acre, , £3 16 104 
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Crop 1853. 

Turnips. 

Income, Exp&miture, 

By ploughing in autumn^ ,£0 7 0. 
,, grubbing and hairowing 
in spring, . . . 0 6 0 

laying down turnips, . 0 10 0 

„ hoeing do. twice, . 0 7 0 

„ turnip seed, . . 0 16 

„ 20 cubic yards ordinary 
farmyard dung, at 2$. 6d., 2 10 0 

„ 1 cwt. guano, . . 0 12 0 

6 bushels crushed bones, 
at 2s. lid. . . 0 17 6 

„ interest on outlay, . 0 14 10^ 

„ former value of the land, 0 3 0 

Total cost, per acre, . £6 8 104 
Deduct value of crop, . 5 0 0 

To value of one acre of tnrnips, £5 0 0 Loss, per acre, . £1 8 104 


Crop 1854. 


Oats. 


To 7 quarters of oats 

and straw, 

at 

1 By ploughing, per acre. 

£0 

7 

0 

30s. per quarter, 

£10 

10 

0 


harrowing and rolling. 

0 

3 

0 




99 

2| tons of lime laid on, 
at 25s. per ton, 

3 

8 

9 







6 bushels oats for seed, 

1 

2 

0 





99 

grass seeds. 

0 

10 

0 





99 

interest on outlay, 

0 14 104 

Deduct cost, per contra, 

. 6 

8 

n 

99 

former value of the land, 

0 

8 

0. 

Profit, per acre. 


1 

ii 


Total cost per acre, . ^ 

£6' 

8 

2k 


Profit on Crop 1852, . . . £1 15 74 

Do. on Crop 1854, . . 4 1 44 

£5 17 o' 

Lost on Crop 1853, . . . 1 8 I04 

Profit per acre for the 3 years, . £4814 

Or an average of £1, 9s. 44d. per acre per annum. 

Grass seeds having been sown with the grain crop after turnips, 
the land requires no farther labour nor expense for the next three 
years, which comprise three grass crops, the first of which may be 
cut for hay, at the end of which time there must be a handsome 
balance in the occupier’s favour. For such land, in an inland 
country, I have found the above course of cropping, commonly 
called the six-shift, to answer best. It keeps the land clean and 
in good heart, and very easily made for turnips : it is well adapted 
for all land that naturally inclines to improve in grass ; but on 
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ver 7 strong clays, particularly in the neighbourhood of a town, 
where there is always a command of manure, a four-course I’ota- 
tion might be more profitable ; say, 1 st. Grass ; 2 d. Wheat ; 3d. 
Turnips or potatoes ; 4 th. Barley or oats, with grass seeds. Such 
a system, however, if generally practised, would give by far too 
little pasture for the rearing and feeding of stock, which in this 
countiy have been for many years the most remunerative to the 
farmer. Considerable pieces of this sort of land have been reclaimed 
here ; and when properly dried, it has always produced well. Its 
previous value for pasturage has been reckoned at 3s. per acre, 
and with its improved value is now worth 27s. an acre. When 
dried, it becomes the most profitable land that can be improved. 
From its deep heavy nature, and richness in vegetable matters, 
it becomes at once permanently good land, so that I should always 
recommend improvers of wastes to reclaim this description first. 
No soil grows better than such mixtures of alluvial deposits and 
moss and clay. It often yields better crops of heavier grain, and 
produces grass and turnips little inferior to what is termed old 
infield land. 

2 d, BTOvm Oranite Soily containing numerous large granite 
stones, on a compact vjet subsoil of rather poor yellow clay. 

About a half of the land improved is comprised of this descrip- 
tion ; and for example I shall give in detail the reclamation of a 
waste of 17 acres, eifected by the proprietor in the autumn of 
1848, and still in his possession. As all the crops have been 
sold on the ground by roup, I am able to state the results to a 
farthing, and shall just give the income and expenditure on the 
whole piece during the rotation. The field slopes gently to the 
south and west, is sheltered by woods on the north and east, and is 
elevated 380 feet The surface was covered with unprofitable 
herbage, — ^bent, rushes, and stunted heath. It was trenched in the 
usual way — 12 inches tamed and 6 inches snhsoiled, and drained 
with ston^, from 3 to 3^ feet deep, and 21 feet apart, and is 
thoroughly dry. The trenching cost £10, 15s. per acre ; draining, 
£7, 8 s. per acre ; clearing off the stones, £2, 10s. per acre ; 
dilang, £1^ 2s. per acre — in all, 06 * 21 , ISs. per acre. The field 
was not plonghed previous to cropping it the first time, but, where 
beaten by carts, the soil was loosened by a drag-harrow before 
sowing the seed. 

The following is a statement of income and expenditure for six 
years on the seventeen acres ; — 



ON THE IMPROVING OP WASTE LAND. 


305 


linmm. 

To cash received for the crop, £8d 


Deduct expenses, • . 54 10 1 

Profit, . £34 13 11 


EompendUuTe. 

By 2 tons of guano, includ- ) ^2X 10 0 
ing driving, • J 

„ 13 quarters oats for seed, 

atirs.7d., , . 11 8 7 

if harrowing, sowing, and 

rolling, at 4s. per acre, 3 8 0 

„ roup expenses, . . 15 0 

„ interest on £870, at 4 per 

cent, . . . 14 16 0 

„ previous value of the land, 

say 2s. fid. per acre, . 2 2 fi 


Total, . £54 10 1 


Crop 1849. 

Oats. 

9 0 


Crop 1850. 


To cash received for the crop, £98 


Turnips, &c. 

By 50 cubic yards inferior stable dung, 
at 3s. including carting, £7 10 0 
,, 110 cubic yards street 
dung, at 7s. fid. per 
yard, laid down, . 41 5 0 

„ 2 tons guano, do. . 21 10 0 

„ ploughing in autumn, at 

7s. per acre, . . 5 19 0 

„ seed, and laying down and 
cleaning the crop, at 
17s. fid. per acre, . 14 17 fi 


„ roup expenses, 

1 

5 

0 

„ previous value of the land, 

2 

2 

6 

„ Interest on £870, at 4 per 

£94 

9 

1 o- 
1 

cent, ... 

14 16 

0 

Total cost, . £109 

5 

0 

Deduct income, 

98 

0 

0 

Loss, . 

£11 

5 



To cash for the crop, 


Deduct expenses, » 
Profit, 


Crop 1851. 


Oats. 

£97 1 5 0 By ploughing, at 6s. fid. per ) £k lo a 
acre, • . J 

„ 28 tons of lime, including 

carting, at 25s. . . 35 0 0 

„ harrowing, rolling, and 

sowing, at 4 b. per acre, 3 3 0 

„ 12 quarters oats for se^, 

at 17s. per quarter, . 10 4 0 

„ grass seeds, at 15s. per 

acre, . . . 12 15 0 

„ roup expenses, . . 15 0 

„ interest on £370, at 4 per 

cent, . . • 14 16 0 

35 1 0 „ previous value of the land, 2 2 6 


£12 14 0 


Total, . £85 1 0 



306 


ON THE IMPROVING OP WASTE LAND. 


Chop 1852. 

Grass. 

Income, Escpendiiure, 

To cash for grass, . . ^£29 2 6 By rolling and spreading molehills, at 

8 d. per acre, . . ^0 11 4 

„ catching moles, • . 0 5 0 

„ interest on ^370, at 4 per 
• cent, . . . 14 16 0 

„ roup expenses, . . 0 10 0 

Dednct expenses, .« . 18 4 10 „ previous value of the laud, 2 2 6 

, Pro 6 t, . £10 17 ^8 Total, . £18 4 10 

Crop 1853. 

Grass. 

. £25 12 6 By spreading molehills and cutting weeds, 

at 4d. per acre, . £0 6 8 

„ catching moles, . . 0 5 0 

„ roup expenses, . . 0 10 0 

„ interest on £370, at 4 per 

cent, . . . 14 16 0 

. 17 19 2 „ previous value of the land, 2 2 6 

Profit, . £7 13 4 Total, . £17 19 2 

Crop 1854. 

Grass. 

To cash for grass, . - £26 0 0 By spreading molehills and t jgQ 5 g 

cutting weeds, . ) 

„ catching moles, . . 0 5 0 

„ interest on £370, at 4 per 

cent, . . . 14 16 0 

„ roup expenses, . . 0 10 0 

Deduct expenses, . . 17 19 2 „ previous value of the land, 2 2 6 

Profit, . £8 0 10 £17 19 2 


To cash for grass, 


Deduct expenses. 


Abstract op Crops ditriko the Rotation. 


Profit on crop 1849, .... £34 18 11 

Do. on crop 1851, . . . « 12 14 0 

Do. on crop 1852, . . , 10 17 8 

Do. on crop 1853, . . . 7 13 4 

Do. on crop 1854, . . . , 8 0 10 

Total profits, . £74 4 9 

Deduct loss on crop 1850, . 11 5 0 


Profit on 17 acres for 6 years, . £62 19 9 

or an average of 12s. 4d. per acre per annum.' 

The grass seeds used were of the best quality, and consisted of 


1 bushel perennial rye>grass, . . . £0 6 0 

i peck meadow fescue, . . . . 0 0 9 

1 peck meadow foxtail, . . . . 0 0 9 

3 lb. cow-grass, . . . . . 0 2 0 

H Ih. alsike clover, . . . . 0 3 0 

2 lb. common red clover, . . . . 0 13 

2 lb. common white clover, . . . . 0 18 


Cost per acre, 


£0 IS 0 
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For pasture I have always found this mixture to answer well. 
When the first crop is intended for hay, I add one-half bushel 
Italian rye-grass, which increases the weight of hay very consider- 
ably, but is of little use after the first year. 

As the whole work of this improvement had to be done by 
hiring, the expense was necessarily very high, A farmer might 
have done it much cheaper, working it in turns along with the 
other operations of his farm. The price of farm produce was all 
along very low, thereby lessening the profits of the improvement ; 
but as the land is now in good order, comparatively little expense 
will be required to keep up its fertility through the next rotation ; 
and as the yield of crops will likely increase, the profits may I'ea- 
sonably be expected to be greater. In this description of land 
the course of cropping, as above adopted, is eminently the best. 
On such quality of soil as this it is perhaps the better system 
to cut no hay, but pasture the grass, tnereby keeping the land in 
better order at less expense, and the grass pays equally well by 
sending it to Smithfield in the shape of beef. The previous value 
of the land has been reckoned at 2s. 6d. per acre, and after 
undergoing such a course of substantial improvements, it may now 
be fairly set down at 22s. per acre. 

3d, Light hrown moorish Soil, on a dry open subsoil of decayed 
trap and gravel, and comparatively free from stones. 

A large tract of this land has been reclaimed on the farm of 
WhitehiU, about 70 acres of which have been improved by the 
plough, and 30 acres trenched by the spade. 

Cost per Acre of ihproyino by the Pionoa. 

First furrow, with three horses abreast, 10 to 12 inches deep, £12 6 


Holing stones before and after the plough, . . 0 15 0 

Burning heath and gathering off the roots, . . 0 5 0 

Carting off stones before and after the plough, . . 2 0 0 

Harrowing and drag-hari’owing, , . . 0 6 6 

Ploughing the second time, . . . , 0 7 0 


Total cost per acre, . . £4 15 0 

It will he suflScient to give a detail of a field of 12 acres average 
quality reclaimed in 1851, and cropped the first time in 1852. 

Chop 1862. 

Oats. 

Income, * Expenditure. 

To 12 acres of oats and straw, at 6 By cost of improving 12 acres by .the 
quarters per acre = 72 quarters, at plough,at£4, 15s.peracre,£57 0 0 
24s. 2d. per quarter, . £87 0 0 „ IJ tonsof gimno hdd down, 18 0 0 

„ 9 quarters oats for seed, at 

17s. Sd., . . 7 19 0 

„ harrowing, rolling, and 

sowing, at 4s. per acre, 2 8 0 
„ previous value of the land, 

Deduct expenses, . . 86 6 0 at Is. 6d. per acre, . 0 IS 0 

Profit, . . . £0 15 0 Total cost, £86 5 Q 


TBANS.— JULY 1856. 


Z 
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Chop 1853. 

Oats. 

XtlCOTA6% ElXp€llldltUT€* 

To 12 acres of oats and straw, at 4| I By 30 tons Hme-shdls laid on, at 2$s. 
quarters per acre = 54 quai’ters, at per ton, , . . ^642 0 0 

36s, 6d. per quarter, . jEOS 11 0 „ two ploughings and one 

liarrowing,at 15s, per acre, 9 0 0 
„ 9 quarters oats for seed, at 

25s, 6d., . . 11 9 6 

j, grass seeds, at lOs. per acre, 6 0 0 
„ harrowing, i*oUing, and 

sowing, at 4s., . 2 8 0 

Deduct expenses, . . 71 15 6 „ previous value of the land, 0 18 0 

Profit, . . . £26 15 6 I / Total cost, £71 15 6 

9 i — — — — 


Crop 1So4. 

Grass. 

To value of grass, at 30s.) q o i rolling and spreading) £o s 0 
per acre, • • j mole-hills, . . } 

Deduct expenses, . 1 6 0 j „ i>revious value of the land, 0 18 0 

Pi*ofit, , , £16 14 0 j Total cost, £16 0 

Profit on the 12 acres, . £44 4 6 for three crops. 

Deduct cost of diking, 13 4 0 

Leaving a clear profi.t of £31 ,0 6 on the 12 acres, after paying all expenses, 
or £2, 11s. 8d. per acre for the three years. 

For the sake of comparison, I shall just give the result of 8 
acres of similar soil, fully as stony, on the same moor, as trenched 
by the spade to the depth of 12 inches in 1851. 

Crop 1852. 

Oats. 

To value of 8 acres of oats and straw, at By trenching 8 acres, at ) ^ « 

64 quarters per apre = 44 quarters, at £7, 15s. . j o u 

243. 2d, per quarter, . £53 3 4 „ carting off stones, at 50s. 

per acre, . . 20 0 0 

„ 1 ton of guano laid down, 12 0 0 
„ 6 quarters oats for seed, at 

173. Sd., . . 5 6 0 

„ one light ploughing, at 7 s. 

per acre, . . 2 16 0 

„ blowing, sowing, and 

rolling, at 4s., . 1 12 0 

„ fencing with stone dikes, 8 16 0 
„ previous value of the land, 0 12 0 



1 Total cost, 

£113 2 

0 


1 Deduct value of the crop. 

£3 3 

4 

Total income, 

£53 3 4 1 Loss, 

£59 18 

J 
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Crop 1853. 

Oats. 

Income. Expenditure. 

To value of 8 acres of oats and straw, at By 20 tons of lime, at 28s. ) nog q a 
44 quarters per acre = 86 quarters, at per ton, . . 5 

86s. 6d. per quarter, . £65 14 0 „ two ploughings and one 

harrowing, at 15s., 6 0 0 

„ 6 quarters oats for seed, at 

253. 6d., . . 7 13 0 

„ harrowing, sowing, and 

, rolling, . . 2 8 0 

„ grass seeds, at 10s. per acre, 4 0 0 

Deduct e^cpenses, . . 48 13 0 „ previous value of the land, 0 12 0 

Profit, . . ^ei7 1 0 Total cost, ^848 13 0 

Crop 1854. 

Grass. 

To value of grass, at 80s.) «,o n o By rolling and spreading) ,eo 5 4 

per acre, . . j w u mole-hills, . j 

Deduct expenses, . 0 17 4 „ previous value of the land, 0 12 0 

Profit, . £11 2 8 Total cost, £0 17 4 

Profit on crop 1853, . £17 1 0 1 Loss on crop 1852, . £59 18 8 

Do. on crop 1854, . 11 2 8 

28 3 8 

Leaving a balance against the improvements of . » . £31 15 0 

or £3, 19s. 4 Jd. per acre, at the end of the three years. 

By these two modes of improving light moorish land, the result 
of the first three years is decidedly in favour of the plough ; but I 
am of opinion that the trenched land is most thoroughly done, and 
it will likely stand the test best in after years. It is a natural 
consequence for the ploughing to produce best at first, as it keeps 
the vegetable matters nearer the surface, and mixes them better 
with the soil; whereas the trenching turns them more to the 
bottom, and often brings inferior soil to the top. But when the 
turf in the bottom of the trenching has once been fairly rotted, 
and brought up by the plough, the land will then produce better 
crops. However, on these moors, with an open subsoil, the plough 
no doubt deserves the preference in point of cheapness; and if 
well conducted, will be found efficient in improving such land. 
For this land I should prefer a five-course shift : Oats ; 

Turnips, eaten off by sheep ; 34 Oats, with grass seeds ; 4th^ 
Grass, pastured; 6m, Grass, pastured. I consider this a good 
shift for all light land, where the grass generally deteriorates the 
third year, ana it is useless to leave it to run to a state of nature. , 
On land of this quality there should never be more than one grain 
crop taken in succession ; but the extent improved on this farm 
within a few years prevented the tenant from bringing the whole 
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tlirou^li a course of turnip husbandry, and obliged him to lay down 
a conaderable portion of it in grass with the second grain crop. 
However, the grass has held particularly well with the dressing of 
lime, and looked always fresh and healthy. The quantity of lime 
applied was, I fear, rather much for land of such light texture. It 
has.produced well to begin with, but I strongly suspect that con- 
siderable expense and labour must be incurred to keep up the same 
degree of productiveness. In such cases, when it becomes nearly 
compulsory to lay down new land in grass without dung or a 
turnip crop, I should recommend it to be put under turnips when 
first broken from lea, and if possible get a good dressing of farm- 
yard dung. 

The farm of Whitehill is easterly exposed, and lies at a high 
elevation of nearly 800 feet. About eight years ago it presented 
a very forbidding aspect, containing only from 40 to 50 acres of 
half-arable wet land, which produced little, when in grass, but 
rushes and other coarse herbage. The wet land has been all 
furrow-drained, and new land added from the adjoining moors, till 
it now contains about 160 acres of dry and well-cultivated land ; 
and although somewhat inferior for grass, it produces superior 
crops of grain and turnips. The tenant, at his own expense, im- 
proved the greatest proportion of the waste land, and subdivided 
the whole farm with substantial double stone dikes to the extent of 
6000 lineal yards. All the draining, as well as the erection of the 
farm-steading and the boundaij-dikes, were done at the proprietor's 
expense, who also gave considerable assistance in ti*enching the 
most obstinate parts of the waste land. Altogether this improve- 
ment is very complete and substantial, and reflects credit on both 
parties — an encouraging landlord and a persevering tenant. As 
noticed before, this waste, in its original state, was worth Is. 6d. 
per acire, but with its improved value, may now be reckoned at 
16s. 6d. per acre. 

From the foregoing statistics it will be seen that Soil No. 1 
paid a fair per-centage on the outlay, and left a considerable profit 
to the improver ; and as that kind of land is easily kept in heart, 
and stands cropping well at little expense, I have always thought it 
best worth improvement, and it is invariably found most profitable 
in the end. Soil No. 2 also paid a fair per-centage, and left some 
profit ; but as it was done at a very expensive rate (it being no 
easy matter to work land by hiring and driving street-dung 20 
miles), and its produce sold when grain was unusually low, it could 
not be expected to pay so well as it would have done under more 
favourable circumstances. Soil No. 3, from its easily improvable 
nature, prid far best to begin with, reimbursing the tenant’s whole 
outlay the three first crops; but as it Is diflicult and costly to keep , 
up its fertility, it will not continue to yield the same return. Such 
land should be very cautiously treated with lime and guano, other- 
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wise it will soon lose its productiveness. When the above results, 
even with the heavy outlay required on these obstinate and stony 
lands, are so far satisfactory, what may not be accomplished on 
many of our extensive wastes, that require little but ploughing 
and manure to make them produce excellent crops? 

These improvements, with several hundreds of miles of drains 
put in the arable lands, and many excellent stone dikes, along 
with several lines of new roads, and some thousands of acres of 
hilly ground fenced, drained, and planted, altogether involving an 
outlay of nearly £20,000, have changed the appearance of the 
estates in a very material degree, and no doubt improved the 
climate by the removal of pools and marshes, and the increased 
extent of thriving plantations. Shelter is no doubt very conducive 
to the growth of all plants ; and in any bare country, stripes of 
plantation will always form an important auxiliary in the successful 
improvement either of arable or waste land. The value and 
appearance of many of the farms have been also enhanced by 
trenching pieces of waste land, and squaring the sides of fields : 
about twenty small holdings or crofts have been completely im- 
proved and enlarged, which could not have possibly been effected 
by the tenants. The money for trenching and draining was 
advanced by the proprietors, at the low rate of 4 per cent, the 
tenants performing all cartages. Boundary-dikes, roads, open 
ditches, and embankments, were mostly done at the proprietor’s 
expense. . In general, the tenantry are well pleased with their 
imjprovements, and consider that they are paying them well. A 
spirit of improvement has been created among them, which will 
likely be beneficial to themselves and the properties on which they 
reside. It is a laudable object in any proprietor thus to seek the 
improvement of his estate ; and when capital is judiciously ex- 
pended, it will, in the majority of cases, yield him good interest, 
whilst at the same time he becomes a benefactor to his country, 
and confers a dii^ect and valuable boon upon the labouring classes, 
by affording them abundance of remunerative employment. 


EEPOET ON STEANGLES. 

By Mr Egbert Dun, T.S., Edinburglu 
[Premium — ^Ten Sovereigns.] 

Strangles is a disease peculiar to the horse. It derives its name 
from its affecting the respiratory organs, and causing, by their 
derangement, a liability to suffocation. It occurs amongst horses 
in a state of domestication in almost every quarter of the globe, 
and chiefly fixes upon young animals. Its symptoms are suffi- 
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ciently evident, and its treatment simple. Its true nature and 
causes, however, have not been sufficiently studied, and without a 
knowledge of these, all systems of practice must appear vague 
and unsatisfactory. ^ ... . . . 

To render the subject as intelligible and interesting as possible, 
it will be advisable to consider, first, the symptoms of strangles ; 
secondly, its nature ; thirdly, its causes ; and lastly, its treatment, 
and the means for its prevention and mitigation. 

SYMPTOMS. 

In ordinary cases of strangles, the disease manifests itself by 
nasal discharge of muco-purulent matter, by dulness and fever, 
and by the formation of a hard, tense, nodulated tumour either in 
the cellular tissue beneath the jaw, or in the substance of the sub- 
maxillaiy lymphatic glands. There is much pain on pressure in 
the region of the tumour, and in the neighbourhood of the larynx, 
as also often over the parotid glands. On acconnt of the difficulty 
of swallowing, a good deal of saliva, mixed with food, escapes 
from the mouth. In such a case the tumour gradually becomes 
fluctuating, and finally, if left to itself, bursts and evacuates its 
contents, affording instant relief to the animal, which from this 
time heffins to eat voraciously, quickly improves in condition, and 
gradually looks much better than before the attack. 

All eases of strangles do not run even such a severe course as 
this. In some the coat only stares slightly, but there is no per- 
ceptible fever, the appetite is never impaired ; and the abscess is 
the only recognisable symptom of the malady : sometimes even 
the abscess is . wanting, and the only symptoms are dulness, 
feverishness, with staring coat, considerable debility, and slight 
tumefaction of the sub-maxillary and parotid glands. These 
quickly go off, and the animal thrives well. There are all degrees 
of severity between these very noild forms and that first describ- 
ed. As a general rule, however, when a good quantity of mat- 
ter is freely evacuated from the abscesses, the animal thrives best. 
If the purulent matter take long to accumulate in the form 
of an abscess, the fever and debility become great, and the 
breathing much obstructed, the abscess is apt to extend inwards, 
and the mucous membrane of the larynx, as well as the glands at 
the root of the tongue, and on the pendulous palate, often participate 
in the inflammation. From this state of matters the animal is on 
the verge of suffocation. A condition somewhat resembling this 
occurs in what has been called malignant strangles.” The inter- 
maxillary^ tumour forms to all appearance pretty well, but after 
a while it gradually becomes less, from the absorption of the 
enclosed matter by the veins. The whole of the region of the 
angle of the neck is very tender, the head and tongue are much 
tumefied, there is great difficulty of swallowing and breathing. 
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The animal is in a low typhoid fever, becomes gradually weaker, 
and dies in a miserable condition. In such cases a post-mortem 
examination generally discloses ulceration, and in some cases even 
sloughing of the glandular structure of the lips, throat, and pen- 
dulous palate ; the lymphatic glands filled with degenerate and 
feebly coagulable lymph ; the veins leading from the seat of the 
abscesses filled with pus, and the lungs also loaded with purulent 
matter and imperfectly coagulable lymph. In malignant strangles, 
death results from accumulation in the blood of the products of 
arrested excretion, and the reabsorption of the pus from the first- 
formed abscesses. Such cases, however, are happily rare. 

The abscess of strangles, though generally found in the inter- 
maxillaiy space, occasionally forms in other situations, as in the 
parotid glands, in the lymphatic glands under the levator humeri 
muscle at the root of the neck, in the axilla, at the base of the 
scapula, on the quarter, in the inguinal glands, or, worst of all, in 
the lymphatic glands of the interior of . the chest, in the mesenteric 
glands, or even in the brain. Gases in which the abscess occupies 
any of these irregular sites are usually accompanied by a good 
deal of systemic disturbance, and are tedious in their progress. 
Where the abscess foims in the mesentery, the cases are apt to 
prove fatal, from the evacuated pus acting as a foreign body, and 
inducing inflammation of the peritoneum. If the pus be deposited 
in the thoracic lymphatic glands, the horse is suflfbcated by the 
accumulation in the cavity of the chest. Death, however, is not 
an invariable consequence ; for the late Mr Barlow mentioned a 
case in the Fetormanati. for September 1864, in which a horse, 
supposed to have abscess of the lymphatic glands of the thorax, 
made a perfect recovery. If the pus have been formed in con- 
nection with the brain, its pressure on that important organ must 
generally prove fatal; but abscesses in this situation are rare. 
Where there is a tendency to the formation of pus in internal 
organs, the animal appears unthrifty, his respiration is accelerated, 
his pulse is more frequent than natural. The precise seat of the 
deposit may sometimes be indicated, if In the mesenteric glands, 
by colicky pains ; if in the chest, by cough, difficulty of swallow- 
ing, and sometimes swelling at the lower part of the trachea ; if 
in the brain, by gradually increasing stupor. In such cases horses 
generally die suddenly ; but I have seen and heard of cases that 
lingered on in an unthrifty condition for months, and yet eventually 
recovered. Sometimes the formation of an internal abscess may 
never be suspected. Mr Philips, V.S., 7th Hussars, informs me 
that he once had a case in which the sub-maxillary tumour 
suppurated in the ordinary way, and the animal to all appearance 
recovered ; but in about four months the horse died rather unac- 
countably and suddenly, and, upon post-^mortem examination, a 
large abscess in the mesenteric glands was found to have burst 
into the cavity of the abdomen. 
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Age appears to exercise a considerable modifying influence 
upon the progress of strangles. The most common age at^ which 
animals are attacked by the disease is from two to five — ^in fact, 
when they are being brought under the influence of domestica- 
tion. Cases, however, often occur of animals being attacked 
much younger ; and, upon the whole, very young animals appear 
to be more severely affected than older horses, as they are less 
able to bear up against the disease. Thus, in a case occurring 
in the practice of Mr Duncan, Colinsburgh — ^the youngest case I 
ever heard of, a foal six weeks old — the symptoms were very dis- 
tressing. The abscess had extended inwards, and, by preventing 
deglutition, had very nearly exhausted the patient before surgical 
aid was sought. 

Horses of six, seven, and eight years of age are not unfrequently 
seized with strangles, and, from their high condition, suffer 
severely. Old horses occasionally become the subjects of the 
disease, and the symptoms are much aggravated before the matu- 
ration of the abscess. I have heard of horses of fifteen years old 
having strangles. Mr Eobertson, V.S., of Kelso, has seen it in 
two mares, one fifteen, the other a year older. They suffered much 
before the tumour was fully developed. The “ vives,” or “ bastard 
strangles,” of the old farriers appears rather to be a consequence 
or rencmant of the disease, in the form of indurated glands, than 
the malady itself. However, the term is applied so indefinitely 
that we cannot arrive at an accurate conception of its meaning. 

The influence of temperament upon disease is a subject of much 
interest. In sanguine, irritable horses, the fever of strangles runs 
high ; while in coarsely-bred, heavy-headed, lymphatic cart-horses, 
the abscess takes long to mature. The explanation of this influ- 
ence of temperament is perhaps not very satisfactory; but in 
individuals of sanguine temperament the tone of the yasculo- 
nervous system appears to be more exalted, and impressions are 
felt sooner and more vividly than by those of an opposite disposi- 
tion, in which, therefore, the elements of disease may remain 
longer in action without causing so much irritation. 

An animal at grass generally gets over an attack of strangles 
better than when in the stable, and often continues to eat and 
move about as if nothing were wrong. This coincides with the 
fact that diseases are in general less serious the more the subjects 
of their attack are in their original state of nature. 

It has been generally observed that a certain type of the disease 
is preserved in a district or particular locality during a particular 
season. That type may be mild or severe, and all the cases 
occurring in the district or locality accommodate themselves to it. 
Thus Hales of Oswestry * has related that he had several cases of 
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strangles in a gentleman’s stud, most of them irregular in their 

a ress; and that the other cases occurring in the neighbour- 
exhibited a like irregular character, particularly in the de- 
velopment of the abscess. 

In the North British Agricvlturist for August 4th, 1854, a 
writer mentions : “ Most of our young horses are attacked with 
both strangles and influenza together, and even where the strangles 
alone affects them, it is not the common strangles, as they break 
out all over the body, in the flank, shoulder, &c. One of them 
had an abscess in the shoulder at least a foot large every way. I 
will try to describe one of my worst cases. Large lumps appeared 
in the throat, and extended up to the ear, which in most cases, 
though blistered, broke and discharged a great deal, yet came on 
again. In a good many cases, although blistered severely, so as 
to take the skin off, no effect seems produced on the swelling, and 
it takes weeks of fomentation to make it soft enough for opening. 
The lips and mouth swell enormously, and break out in little holes, 
which discharge a good deal of matter. Some of the animals 
nearly choke ; you would hear the noise they make in breathing 
a good way off. There is also great debility, and no appetite. 
One died yesterday ; an abscess burst inside, and choked him : his 
lungs were completely full of matter.” The above description 
plainly shows that a severe form of the disease existed in the dis- 
trict referred to by the writer. 

It is curious sometimes to observe that, when strangles is run- 
ning through a stock, one or several of the young animals, ap- 
parently exposed as much as the rest to the influence of the 
disease, do not become affected by it, and may take it by 
themselves at some subsequent period. It indeed happens that 
some horses never take the disease at all ; and we may suppose 
that in such cases the predisposition, whether congenital or 
otherwise, is not suflicient to form a nidus for the reception of 
any of the exciting causes of the disease. To this we have a 
striking analogy in the case of small-pox and measles in the 
human subject. Some individuals who are pre-eminently exposed 
to the attack of the disease, who inhabit the same house, who 
breathe the air of the same apartment, who come into close 
contact with persons actually suffering under small-pox, escape 
its influence even when using no precautionary measures. But 
on another invasion of the malady, when using all the means 
of prevention, they now become the subjects of its virulence. 
In support of this opinion. Dr Watson cites the following examples : 

A man, who believed that he had had the smali-pox, lived 
for twelve years as a nurse in an establishment for the recep- 
tion of persons inoculated with that disorder. At the end of 
that time he caught the small-pox, which proved fatal to him. 
Now this might have been, and probably was, as the man sup- 
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posed, a secoTid attack. The late Mr Lockley told me an in- 
stance still more remarkable, as being free from that ambiguity. 
Nearly the first patient he ever attended, if not the very &st, 
was an old woman, who for years had been in the habit of 
going from village to village as a nurse, and of nursing a great 
number of persons labouring under small-pox, which^ she had 
never had, and against which she naturally enough believed her- 
self proof. At length she was taken ill, and died of smaU-pox, 
under Mr Lockley’s observation, at the age of eighty-four. Take 
one more instance from another of these disorders. In 1845, a 
lady with whom I am acquainted went through an attack of 
measles, that disease being prevalent in the village where she was 
then residmg. She had never had the measles previously; yet 
she had, long before, personally tended eleven of her twelve 
children when ill of the same complaint.’’* These cases tend to 
show that the predisposition to certain avowedly contagious dis- 
eases, often remains latent for a considerable length of time ; and 
that an exciting cause, which may seriously afiect one individual, 
will not have the slightest influence upon others, to whom all the 
other external circumstances are the same. And so it happens 
eminently with strangles. Some few horses, moreover, appear to 
be quite unsusceptible to the influence of strangles. If in early 
life they are not subjected to the action of sufldciently strong ex- 
citing causes, their congenital predisposition to the disease may 
^adually wear itself out, -and the blood assume a normal compo- 
sition. It majr, however, be doubted whether a predisposition to 
strangles has in all cases ever existed. I at present know of 
some aged horses which I am satisfied have never had strangles ; 
and instances of a like immunity must recur to the memory of 
every one. 

. On the other hand, the predisposition seems occasionally so 
intense that one attack of the disease is insufficient to exhaust it, 
and it remains rankling in the blood till it is thoroughly destroyed 
by a second or third attack.. Second attacks of strangles are not 
particularly common, but a properly authenticated case of a third 
attack is unique The late Mr Banow, of the Edinburgh Veteri- 
nary College, however, met with such a case, in which each 
attack was well marked, distinct, and duly authenticated. 

NATUEE. 

The opinions regarding the nature of strangles are many and 
various. The oldest veterinarians considered it a critical disease, 
and were very much of the opinion advanced by Gibson, that, by 
the maturation and evacuation of an abscess, frequently situated 
between the branches of the lower jaw, “ somewhat obnoxious to 
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the constitution was discharged.” There is reason to believe, as 
we hope to show, that the opinion is not an unfounded one ; and 
in this, as in many other instances, we observe the shrewd, though 
quaint and crude conclusions of the despised old farriers adopted 
and confirmed by their more philosophical and scientific successors. 
Some authorities, as Dupuy, have catalogued it as a scrofulous dis- 
ease — an idea, however, which could only have been entertained in 
the early infancy of pathology. For although resembling scrofula 
in involving the glands of the body, it differs from it in running a 
rapid and favourable course, and generally leaving the animal in a 
perfectly healthy condition. Others again, as Hurtrel d'Arboval, 
have considered it as in nowise distinct from catarrh in its causes, 
progress, and consequences. This opinion is manifestly erroneous, 
for strangles has many distinguishing pathognomonic characters. 
Thus it is peculiar to the equine species, whereas cataiTh attacks 
all animals ; it exhibits a preference for young animals, whereas 
catarrh attacks animals of all ages ; it shields the patient from a 
subsequent attack, whereas catarrh, like other inflammatory affec- 
tions, is prone to recur in those previously affected. All these 
points of singularity reasonably lead to the conclusion that strangles 
is a specific disease, and quite distinct, therefore, from common 
catarrh. 

Others, as Blaine, Percival, and Dick, ha^e more decidedly 
stated it to be an exanthema or eruptive fever^ similar to small- 
pox, measles, scarlatina, &c., in man, and to the murrain of cattle, 
sheep, and pigs. To substantiate this opinion, which appears to 
be the one most worthy of adoption, it will be necessary to state 
the distinguishing characters of the eruptive fevers : — 

I, They are marked by fever which runs a definite course. 

IT. They are identified by an eruption which undergoes a regular 
series of changes. 

III. They attack an individual but <ynce in a lifetime. 

IV. They are almost certain to attack every individual. 

V. They sometimes spread epidemically, 

VI. They run a definite course j and hence are best treated on 
the principle of Qion~intervention, 

VII. They are propagated by a specific contagion, 

I shall now endeavour briefly to show that strangles possesses 
these peculiarities, and is therefore fully entitled to be ranked as 
an eruptive fever or exanthema. 

I. The Exanthemata are marked \rjfmr which runs a definite course. 

Fever is one of the characteristic symptoms of strangles. 
It generally sets in before the abscess appears, runs on to its height 
while the tumour is maturing, and declines at once when it evacu- 
ates its contents. Indeed, some consider fever as the essential 
phenomenon o£ the disease — an opinion which derives some weight 
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from the fact that cases occur in which the only observable 
symptoms are fever and debility, with the ordinary indications of 
catarrh ; and such peculiar cases have been proved to be strangles 
by the animals enjoying a subsequent immunity from the disease. . 

II, Exanthemata are identified by an eruption which undergoes a 
regular series of changes. 

An abscess, eruption, or breaHng-out, is eminently characteristic 
of strangles. Some authorities, however, have doubted the pro- 
priety of classing the abscess with eruptions ; but the term eruption 
is not applied at all precisely; it designates alike the rash of 
measles and scarlet fever, the pustules of small-pox or chicken-pox, 
and the scaly appearance presented by many skin diseases. Be- 
sides, as it is used in many cases to denominate the appearance of a 
number of small abscesses, the term may certainly be legitimately 
applied to one large abscess, such as that of strangles. 

Ill, Exanthemata attack an individual but once in a lifetime. 

As regards this very remarkable peculiarity, strangles comports 
itself like the exanthemata. Some cases, however, have been re- 
corded of the disease having attacked the same horse twice ; but a 
few exceptions do not invalidate the rule. 

IV. Exanthemata are almost' certain to attack every individual. 

While most men escape any particular ordinary disease^ very 
few escape the exanthemata. And so it is with strangles, for 
veiy few horses indeed, pass through life without sufifering from it. 

V. Exanthemata sometimes spread epidemically. 

Here also the analogy is traceable, for strangles sometimes pre- 
vails epizootically. As with ordinary epizootics, strangles, when 
it aSects a number of animals in one locality, exhibits a remark- 
able uniformity in duration, symptoms, and consequences. The 
earlier cases appear to furnish the type upon which the subsequent 
ones are formed. Occasionally this type manifests a very malig- 
nant form, and all the cases are very severe, I am informed by 
a veterinary surgeon, in extensive practice in Fifesbire, that he 
h^ seen strangles become very serious in some seasons ; and about 
eight years ago he remarked that it assumed a particularly malig- 
nant character. ° 

VI. Exanthemata run a definite course, and hence are best treated upon 
the principle of mnrinterventmu 

Strangles admits of none but palliative treatment. In normal 
cases the consummation is the formation of an abscess ; and all anti- 
phlogistic, heroic, or other remedies which retard or prevent that 
consummation,, aggravate the disease. 

VII. Exanthemata are propagated by a epecific contagion. 

Although the contagion of sU^angles has been denied by many, 
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we hope in the following pages to be able to prove that it occa- 
sionally develops contagious properties ; and for this purpose it 
will be necessary to treat the subject at considerable length. 

Contagion, indeed, cannot be cited as the principal cause of the 
transmission of strangles, for single cases frequently occur showing 
no tendency to communicate the disease to animals in their imme- 
diate neighbourhood. Where it runs a speedy course, and occurs 
out of doors, the contagiousness of the disease cannot usually be 
established. In stables, too, where the animals are not over- 
crowded, where free ventilation is allowed, where cleanliness is 
strictly enforced, the malady seldom assumes that low typhoid 
type in which it chiefly manifests contagious properties. The 
occurrence of strangles among a number of horses is generally 
ascribed, by those who deiy the contagion of the malady, to some 
mysterious atmospheric innuence affecting them all at the same 
time. But many facts may be adduced to show that the disease 
is often directly contagious. It attacks in largest proportion horses 
brought into immediate contact with the sick — a characteristic 
almost sufficient in itself to establish contagiousness. It does not 
affect the predisposed horses of a stock so simultaneously as most 
epizootics, and disorders traceable to atmospheric influence ; but it 
progresses gradually, attacking its victims in more consecutive 
order. The correspondence of strangles with the exanthemata in 
the many characters already enumerated, is also a strong argu- 
ment in favour of its being contagious. Agreeing with the erup- 
tive fever in all essential particulars, it might, apart from practical 
observation, be inferred that it should coincide with them in this 
particular also. However, let us turn to facts. From private 
sources I have been enabled to collect several cases bearing upon 
the point in question. A few of the most prominent of these I 
here subjoin. 

Case I. — ^Mr Balfour, V. S., Kirkcaldy, has informed me that he 
is acquainted with a farmer who lately bought at market four 
young horses, which he took home and placed in his straw-yard. 
Here the colts were in the company of another young animal 
affected with strangles. Very soon after their arrival the whole 
four were attacked by the disease. Now, without the aid of con- 
tagion this is certainly a very curious coincidence, for it is to be 
observed that all the four animals were attacked. 

Mr Balfour also supplied me with the following case : — 

Case II, — A young riding-horse borrowed b;^ a gentleman of 
his friend took strangles ; and the disease, not being attended to, 
ran on to glanders, which proved fatal. Three other young hor^s, 
kept in the same stable, were now attacked by strangles, which 
proved of a very malignant character. They, however, ev^tuafly 
recovered. This is a£o a very strong case on the contagion side 
of the question ; for all the animals took the disease, and even 
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preserved the very type which had manifested itself in the first 
case. 

Mr Duncan, V.S., Colinsburgh, states that he has repeatedly 
seen it follow the introduction of a strange horse, labouring under 
the disease, into a healthy stud, when no disease of the kind was in 
the locality.’’ 

Case Itf. — ^He also informs me of a case which appears very 
conclusive. The owner of the animal in question was visiting 
a friend sixteen miles distant, and remained a day or two. His 
friend had strangles in his stable. Upon his return home the 
horse was dull and off his feed with catarrhal symptoms ; and it 
has since turned out a decided case of strangles — ^no other cases of 
the disease being in the neighbourhood.” Nothing, I think, could 
be more distinct than the action of the contagion here. The pre- 
disposed animal is brought into direct contact with others suffering 
under the disease ; and after the lapse of a day or two, during 
which it is germinating, strangles appears. 

Case IV. — Mr Robertson, V.S., Kelso, observes, “that if strangles 
break out among young horses, they generally become affected in 
greater number within a given time when they ai'c in actual con- 
tact or close proximity, than when they are kept at different places 
of the steading,” This coincides with what is observed in all con- 
tagious diseases, and is, in fact, the most unequivocal proof of 
contagious transmission. He further mentions an apt case occurring 
in his own practice, A farmer purchased a three-year-old colt 
from a dealer. About six or seven days after purchase, the colt 
was severely attacked with a tedious form of strangles, where the 
sub-maxillary abscess never became propeidy developed. During 
his recovery, four young horses kept in the same stable were seized 
with the disease. Before being put into* this stable, the animal 
had been in another set apart for riding-horses. On his removal 
from it, two well-bred two-year-olds were put into it, and both 
took strangles. Here we find the same animal during his illness 
communicating the disease to two separate lots of horses. With- 
out admitting the influence of contagion in this case, it will bo 
very difficult satisfactorily to explain why the four first-mentioned 
horses should take the disease upon the introduction of this con- 
taminated stranger ; and why two healthy hoi'ses should also be- 
come affected on being introduced into the stable from which ho 
had just been removed. 

These cases have aU occurred in the practice of country veteri- 
nary surgeons, who are for the most part on the contagious side of 
the question. Most dealers and breeders of horses also, men of 
shrewd observation and much experience, consider the disease to be 
contagious, and are therefore careful to separate the sick jfrom 
the healthy. Many excellent veterinary authorities are also con- 
taglonists. 
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Apsyrtus considered it a catching disease, and recommended 
isolation of the horse affected. Solleysel says, You must never 
forget to separate the horse from all other horses, for this is a con- 
ta^ous distemper.” 

JDe Garsault and Bourgelat, believing in the contagion of the 
malady, recommend the separation of the sick from the healthy. 
Paulet believes it to be communicable either by inoculation or 
deglutition, and likens it to scab. Bringnonne, Bose, and Sacco, 
all regard it as eminently contagious. Coleman says, “ Strangles 
is certainly contagious.” Mr Youatt, who was at one time a strong 
adherent of the non-contagion party, after communicating with 
many practitioners in various parts of the United Kingdom, was 
induced to modify his opinion; and to avow that there were cases 
which he could not explain, except on the supposition of its being 
contagious.”* 

The cases which I have above enumerated are not adduced to 
prove that strangles is contagious in every instance. Indeed, I 
believe that the disorder can generally be clearly established as 
contagious only when it is of a low typhoid nature, and affects 
severely the mucous membrane of the upper air-passages. We 
observe, indeed, in many diseases of mucous membranes and skin, 
a similar tendency to become contagious. Again, whatever tends 
to induce the typhoid form of the disease, causes it to assume con- 
tagious properties. Thus, if strangles break out in overcrowded, 
filthy, and ill-ventilated stables, it is very apt to take on the con- 
tagious form, more especially if the subjects of its attack are well- 
bred horses, in which most diseases exhibit a serious type. In other 
diseases the same rule holds good. Thus pleuro-pneumoma shows 
itself to be contagious chiefly where it attacks cattle in dirty, ill- 
ventilated, and crowded cow-houses — in a word, wherever it is 
tedious and typhoid in its progress. In cases occurring under 
opposite circumstances, wherever the disease assumes the sthenic 
type, as in most cases attacking animals at grass, the laws of con- 
tagious transmission arc not usually enforced, chiefly because 
(loleterious morbific matters, oven if produced, are immediately 
diluted with a largo quantity of pure air, and thus deprived of 
noxious properties. 

The appearance of strangles whci'o the influence of contagion 
cannot be traced, must not be considered sufficient to prove that it 
is always non-contagious. A like phenomenon is observable even 
in diseases most notoriously contagious. Thus Dr Gregory states 
that at the Small-pox Hospital, London, only one case in twenty 
can be traced to the influence of contagion, Pleuro-pneumonia 
and murrain are similarly circumstanced. Oomparatively few cases 

* These opinions are extracted from a paper by M. Oohier in the Veterinarian 
for 1886. 
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of these diseases can be traced to contagion. So in regard to 
strangles ; although it is often induced by other causes, yet there 
are many cases which can be traced to contagion alone. If it bo 
not admitted that contagion occasionally exerts its influence, many 
cases such as those above cited would be very difflcult of explana- 
tion. Indeed, no other exciting cause is so direct, concentrated, 
and powerful in its action as contagion. For in the transmission 
of a disease by contagion, the poisonous matter circulating in the 
blood of those first attacked is given off, along with the normal 
excretions from the skin and lungs, not to mention the abnormal 
excretion from the local eruption, and, pollen-like, is carried by the 
air into direct contact with the pi'edisposed animal. This poisonous 
fermentescible substance is thus suspended in the air, and if venti- 
lation be not sufiicient to neutralise the influence, it enters the 
circulation through the pulmonary mucous membrane, and induces 
in the blood the changes which constitute the disease. 

Some authorities deny that strangles can be produced by inocu- 
lation. On the other hand, Professor Coleman states that “ it has 
been produced by inoculation." M. Toggia, of Turin, testifies that 
he inoculated no fewer than eighty colts ; some with the matter 
discharged from the nose before the abscess had broken, and others 
with the purulent matter obtained from the abscess ; and in all of 
them he observed cough, a small discharge of mucous matter from 
the nostril, inflammation of the glands of the neclc, and the forma- 
tion of an abscess, which either broke of Itself, or which he opened. 
The disease assumed the mildest form, and in none of the colts did 
it appear a second time.”* It cannot be denied that inoculation 
has in many cases failed in producing the disease, but this is only 
what might reasonably be expected; for many diseases, such as 
cow-pox and small-pox, which are usually quite inoculahle, arc not 
always successfully inoculated. But even if strangles were not 
inoculahle, its non-contagiousness would not thereby be established. 
Thus chicken-pox, a disease which is highly contagious, is seldom 
inoculahle. Tne vesicles produced in that malady are, like tho 
abscess in strangles, only caused by the irritation of the diseased 
blood, and the pus discharged is not the chief vehicle of tho 
poisonous matter. In both cases alike, the blood is the seat of tlio 
disease, and its injection into the system might possibly in cither 
case produce the disease. 

Fx’om the above comparison, we find a remarkable similarity 
between the characters of strangles and those of the exanthemata. 
In fact, it is perfectly evident that strangles is identical with the 
eruptive fevers in all the seven peculiarities above noted ; and the 
close correspondence we have demonstrated in so many striking 
features, is surely suflScient to warrant the conclusion that strangles 
is indeed a true exanthema. 


VeUrinarian, vol. is. p. 583. 
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With the other exanthemata, then, strangles may be classed as 
a zymotic disease ; that is, a disease which is the result of non- 
cognisable agents,, but which appears to be produced in the body 
by a species of fermentation, established through the influence of a 
morbid poison, either received directly from without, or begotten 
in the blood itself. This ingenious explanation of the production 
of such diseases was first advanced by the great Liebig; and a 
resume of his views is thus admirably set forth by Dr Watson : 

Wort is an infusion of malt, and contains sugar and gluten. 
Yeast is putrefying gluten, and its component particles are there- 
fore in a state of intestine motion or transposition. When placed 
in contact with sugar in solution, it has the property of communi- 
cating a similar intestine motion to the elements of the sugar, 
whereby they arrange themselves into new and simpler forms; 
namely, into alcohol and carbonic acid. If there be no gluten in 
the wort, this would be the whole of the process, during which 
the added yeast disappears. 

But the decomposition or fermentation of the sugar reacts 
upon the gluten in the wort, and converts it gradually into 
yeast, which, mingling with the liberated carbonic acid, rises 
and floats upon the surfiice of the fermenting liquid ; so that, 
when the process is completed, there has been produced thirty 
times as much yeast as was originally added to the wort. 

Now this is but a type of what happens in other fluids under 
analogous circumstances ; and it may be laid down as an abstract 
principle in Liebig’s, or rather his translator’s words, that a sub- 
stance in the act of decomposition, added to a mixed fluid in which 
its constituents are contained, can reproduce itself in that fluid — 
exactly in the same manner as new yeast is produced when yeast 
is added to liquids containing gluten. 

“ Thus the virus of small-pox (which virus is formed out of the 
blood) causes such a change in the blood as gives rise to the repro- 
duction of the poison from the constituents of the fluid ; and whilst 
this process is going on, the natural working of the animal economy 
is disturbed — the person is ill. The transformation is not arrested 
until all the particles of the blood which are susceptible of the de- 
composition have undergone the metamorphosis.”* 

This theory of Liebig’s, although purely chemical, is far from 
unsatisfactory, as it clearly explains the phenomena of the exanthe- 
mata. In the animal economy the blood may be likened to the 
brewer’s wort, containing two substances in solution. Of these, the 
first, analogous to the sugar of the wort, and, like it, capable of 
undergoing fermentation, is supposed to exist in the blood at 
birth, and to remain there, ready to be acted on by any exciting 
cause, until removed at the crisis of the disease. The other sub- 


* Watson’s FrindpU^ and Praotiee of Phydo^ Sd edition, voL il p. 719. 
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stance contained in solution is analogous to tbe gluten of tlie wort, 
and is, like it, characterised by undergoing a process of decomposi- 
tion when placed in contact with the first while fermenting. The 
substance which corresponds to the yeast in the production of the 
exanthemata consists in the accumulation and slight decomposition 
of matter, which should naturally be excreted from the system, or 
in the direct application of morbid matter by contagion.^ Front 
whichever of these sources the exciting cause is derived, it acts in 
the same way. Itself in a state of decomposition or fermentative 
change, it induces a like action in the sugar-like congenital pre- 
disposing principle already mentioned, and this action is lastly 
transmitted to the gluten-like matter of the blood. 

Among many others holding this opinion is Dr Carpenter, who 
remarks, ‘4hat the liability to zymotic disease depends upon the pre- 
vious condition of the blood, and moi-e especially on the presence of 
fermentible matters resulting from the ordinary processes of disinte- 
gration which, in the state of perfect health, are eliminated as fast as 
they are formed, but of which an accumulation is prone to take place, 
either when there are special sources of an augmented production, 
or when the excretory operations are imperfectly performed.^'* 

And do we not here find an explanation of all the phenomena of 
strangles ! The fermentible principle exists ready formed in the 
blood ] and by the influence of exciting causes, by the undue accu- 
mulation in the vital fluid of the products of waste, by exposure to 
wet or cold, by alterations in diet and management, by the in- 
fluence of contagion, or, in fact, by any of the ordinary causes 
which disturb health, the spark Is applied to the latent combustible, 
which is thus ignited and consumed, and so utterly destroyed that 
it cannot again be formed in the blood. Here we find satisfactory 
explanation why strangles so commonly developes itself among 
young animals brought for the first time under tlie artificial con- 
ditions of domestication, to which the transition is often so great 
and sudden. A colt is brought up, say at four years of age, from 
the freedom and independence of his foalish existence, during which 
he breathed the pure uncontaminated air of the open heavens, was 
fed by nature's bounteous hand, not too sparingly or profusely, and 
instinctively took exactly as much exercise as enabled the system 
to rid itself of the necessary waste of its substance. The animal 
is placed at once, without any preparation, in a warm stable, not 
over-scrupulously clean or carefully ventilated. The free escape 
of the emanations from his body and excrements is thus prevented. 
His diet is entirely changed. He probably gets an undue quantity 
of a more nutritive and stimulating food than he was previously 
accustomed to. He is exercised, but hot as before, nor in a degree 
proportioned to the amount of food he receives. In short, his whole 
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hygifene is altered. The functions of the animal cannot be expected 
to accommodate themselves at once to their new mode of action. 
Secretion and excretion are irregular and impaired. Products of 
disintegration accumulate hx the blood, ferment there, and induce 
fermentation in the congenital principle already present. The re- 
sult is dulness and fever — the animal is breeding strangles;"' and 
to get rid of the products thus manufactured, eruption or abscess 
follows. In some cases, however, this may not be necessary, and 
does not occur, as the ordinary channels or excretion prove suffi- 
cient to carry off the morbid matters. 

CAUSES. 

Prom the considerations just stated, it is obvious that the pre- 
disposing cause of the disease consists in the congenital presence 
in the blood of some ^^fermentative principles.” The exciting 
causes which rouse these principles into action are very numerous, 
and resemble each other in their mode of action. Faulty excretion, 
bad ventilation, exposure to wet and cold, or alteratiops in diet and 
regimen,, all produce their baneful effects in the same way, namely, 
by retaining in the blood various easily decomposable substances, 
which, in the ordinary course of nature, should be oxidised and 
eliminated from the system. In an imperfectly oxidised state, 
however, they are very prone to undergo a decomposition, which 
is transmitted to the congenital predisposing blood ingredient. 
Thus, by bad ventilation and overcrowding, carbonic acid gas 
collects in the atmosphere ; and in accordance with the laws of 
gaseous diffusion, the due supply of oxygen (gas) is so impaired 
that the products of waste are not duly eliminated. A part of 
these products is given off by the skin and other excretions, and 
collects in the atmosphere in the form of those fetid emanations 
so chai'acteristic of ill-ventilated stables, and so apt, when rein- 
troduced into the circulation, to establish fermentative changes. 
The remaining part of the semi-oxidised matter is retained fester- 
ing in the blood, and produces there changes as hurtful as if it 
bad been given off and reabsorbed into the circulation. Exposure 
to wet and cold, by preventing a due amount of exhalation from 
the skin, throws upon the other excretory organs a larger quantity 
of matter than tb<^ are capable of eliminating; and the same 
effects are thus produced as by bad ventilation. Again, errors in 
diet are apt to produce deraugements of the excretory functions of 
the bowels, liver, and kidneys, and corresponding evil consequences 
ensue. By inattention to regular and sufficient exercise, all the 
excretory organs are disordered, and like evil effects are engen- 
dered. Domestication, as it exposes the horse to many of these 
errors of hygiene, is therefore a fruitful cause of the occurrence 
of strangles. Besides all the exciting causes just mentioned, ther e 
is tliat of contagion, which, however, acts in- a different way, auH 
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the influence of which has been sufficiently dwelt upon in a previous 
part of this paper. 

TREATMENT. 

To enumerate the different modes that have at various times 
been adopted forthe cure of strangles, would be interesting only 
in an antiquarian point of view, and would tend little to the eluci- 
dation of our gubject Various general directions have been from 
the earliest times laid down for the treatment of the disease. For 
example, in Gervase Markham’s Cheap and Good Husbandry, 
1648,’** we find the following remedy"^ for “ strangle : ” Take 
southernwood and dry it to a powder, and with barley meal and the 
yolk of an egge make it into a salve, and lay it to the impostume, 
and it will ripen it, break it, and heal it,” Another for ‘4he vives ” 
is also given : For the vives, which is an inflammation of the 
kernels between the chap and the neck of the horse, take pepper 
one pennyworth, swine’s grease one spoonful, the juyee of a liaiid- 
full of rew, and vinegar two spoonfuls ; mix them together, and then 
put it equally'into both the horse’s ears, and then tie them up with 
two flat laces ; then shake the ears that the medicine may go down; 
which done, let the horse blood in the neck, and in the temple 
veines, and it is a certain cure.” The certainty of such cures is 
now much doubted. 

Until a verjr recent period, the treatment of strangles was very 
empirical, owing to the imperfect knowledge of its pathology ; 
while even at the present time, some, disregarding the nature of 
the disease, still follow the older practitioners in their fruitless 
search after a remedy which shall prove effectual in all stages 
and in every form of the disease. Such blind search for so-called 
specifics has been a prevalent error in all ages. If such a remedy 
for strangles be ever discovered, which is far from likely, it must 
be one that shall effectually neutralise the blood-poison, tne cause 
of the disease. To got rid of this poison, since we cannot destroy 
it, becomes the first indication of cure. In this we must endeavour 
to follow as best we can the example of nature, Slie strives to 
free the system of tlie elements of disease through the ordinary 
channels of excretion, as well as through an artificially established 
drain. The latter of these indications we cannot successfully imi- 
tate, but the former must be carefully attended to. We must 
supply pure air, to stimulate the excretion by the lungs ; we must 
clothe and apply friction, to promote the healthy action of the skin ; 
we must give light or green food, and mild laxatives, to keep up 
the evacuations of the bowels ; we must administer gentle diuretics 
to obtain a full action of the kidneys. By all these methods the 
natural emunctories are maintained in active operation, and the 
exit of* irritant matters is thus rendered easy. 
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Besides, it will be necessary to moderate the excessive develop- 
ment of the eruption, and to prevent the suppurative process in- 
volving the neiglibouring organs. *To accomplish this, and at the 
same time to obtain a proj^er evacuation of the normal abscess, 
must be one of the chief objects of our treatment.* 

Further, during the progress of the disease it will often be 
necessary to support the strength of the animal, tliQ better to en- 
able it to throw off the toxic elements, and to overcome the weak- 
ening tendencies of the complaint. 

These three indications of cure are admirably summed u^ by 
Dr Carpenter, as consisting in promoting the elimination of the 
morbific matters, in keeping under any dangerous excess of local 
action, and in supporting the system during the continuance of the 
malady.”* 

Our attention must then be directed, in the first place, to the con- 
dition of the excretory organs. Whenever a horse is attacked — if 
the case do not occur in the field, and be very mild — he should at 
once be removed to a commodious and well-ventilated loose-box, 
which in all cases of disease is much preferable to keeping an 
animal tied up in a stall. He should have a clean and comfortable 
bed. He should be lightly clothed, unless previously unaccustomed 
to stable discipline. In addition it will often be advisable to wisp 
his body over with hay, and to enclose his legs in soft hay or 
fiannel bandages. His diet should consist of mashed, or if possible 
green food. His appetite is often capricious, and he should be 
allowed to have whatever he fancies ; “ steaming the head, foment- 
ing the throat, and sponging the nose,” are often useful as encour- 
aging the animal to eat* But in this, as in all instances, food should 
not be allowed to lie long before him, as it will only pall upon his 
appetite. If the intestines are not acting freely, a very small dose 
of aloes — say two or three drachms — may be administered. The 
bowels, however, may generally be kept in good order without the 
use of medicine, by supplying the animal with soft food and a 
piece of rock-salt, which he will readily lick. He should also have 
plenty of cold water, and the action of the kidneys may be pro- 
moted, by dissolving in it at each draught about half an ounce of 
nitre. 

In general most attention is paid to the abscess ; but if the 
hygienic and dietetic measures just mentioned be attended to, the 
suppurative process will often give very little trouble. The ap- 
pearance and growth of the tumour should, however, always be 
watched. If it progress favourably, it will soon fluctuate, point, 
and open without artificial aid. In most cases, indeed, it is much 
better to allow the abscess to break of its own accord, unless the 
animal be in great pain ; and by so doing, it will generally be found 


* PrhiGtples of Ilmmn Physiology, fourth edition, p, 208. 
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^hat the return to health is more rapid, and that there is less blemish 
than if an opening had been made with the knife. The late Mr Bar- 
low recently remarked, that of the many cases of strangles occurring 
at the Ai*tillery Fort, Leith, those recovered most rapidly and com- 
pletely in which *'the abscess was allowed to take its own course. 
When, from the great inconvenience exhibited by the animal,, it 
seems necessary to assist natin*e by opening the,, abscess with the 
lancet, care must be taken that this is not done too soon, as perma- 
nent thickening of the integument and induration of the glands is 
thereby apt to be induced. If the abscess be situated in or near 
the parotid gland, there is considerable danger of wounding its 
delicate structure with the lancet ; and in such circumstances it is 
better to let the abscess evacuate itself, or, if the distress be great, 
to make an incision through the skin and cellular tissue, and then 
with the finger-nail to pierce the wall of the cavity containing the 
matter. 

If the tumour reach a certain size, but still I'emalii hard, and 
show a tardiness in its growth, liberal food and tonics should bo 
given to prevent the reabsorption of the pus, and the supervention 
of malignant strangles. Blisters are very commonly applied 
under such circumstances, with the hope of encouraging suppura- 
tion. They are, however, generally productive of more harm than 
good, often repressing rather than favouring the growth of the 
abscess. Poultices are also very inefficient as applications to cause the 
ripening of the tumour j for even with the famous throat-poultice- 
cloth” of Mr Percivall, it is impossible to keep them in sufficiently 
close apposition to the abscess. Fomentations applied by means of 
light cloths constantly wet with hot water, are the only advisable 
means of promoting suppuration. On this point I cannot forbeax: 
quoting the words of Mr Barlow : When the tumour advances 
steadily and naturally, a healthy suppuration and subsequent 
cure are^ almost uniform and certain results, provided the patient 
be judiciously nursed and well supported. Here, then, it is difficult 
to find an imperfection on the part of nature which any blister 
can obviate. On the other hand, when the tumour succeeds the 
catai'rhal symptoms unusually late, or advances slowly and imper- 
fectly, and the patient wastes rapidly instead of feeding, I do not 
think that any topical application can ‘ hasten suppuration" so well 
as very hot water cloths properly attached over the swelling, and 
continually kept at a temperature many degrees higher than the 
body. ^ Hot-water dressing is grateful, does not irritate, favours 
exudation, is easily applied, and, unlike a filthy blister, is easily 
removed, so that we can feel the tumour as often as we please 
without inflicting pain. I have generally noticed that the tumour 
suppurates most freely and speedily when the patient drinks and 
-eats tolerably^ well. One now and then meets with cases where a 
blister is applied almost every day in order to hasten the abscess ; 
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instead of doing which, it prevents feeding, induces weakness, and 
defeats the intended end. On bathing the part for a few h‘ours, 
external soreness is removed, and the patient often inclines to eat. 
In point of fact, the moving jaws, external heat with moisture, and 
increasing strength combined, do truly Miasten suppuration/”* 
Sometimes the inflammatory process is very acute, and the glands 
swell up with great rapidity. In such cases it will occasionally be 
necessary to abstract blood; but in this we should be entirely 
guided by the quality of the pulse. If the swelling of the glands 
about the throat be so great as to occasion difficulty of breathing 
and deglutition, relief may be derived from steaming the nostriis 
by holding to the animal’s head a common pail containing boiling 
water or a warm mash. It is common to apply this mixture to 
the head by means of a nose-bag ; but as the breathing is already 
greatly embarrassed, the plan is by no means to be commended, 
and may, in fact, prove dangerous and even fatal if the animal be 
not carefully watched. An abscess of the glands about the pharynx 
or above the larynx, occasioning great difficulty of swallowing and 
breathing, may burst of itself, and discharge its contents by the 
mouth and nose, giving instant relief ; but occasionally, wlien the 
animal runs the risk of suffocation, the operation of tracheotomy 
must be resoi’ted to. This operation is best performed at a point 
about nine inches below the larynx, where the windpipe is least 
covered by muscle. The trachea should be exposed by a longi- 
tudinal incision of several inches in length, a section of about three- 
quarters of an inch square should be taken out, and a tube of some 
kind introduced, and retained till the abscess bursts and the parts 
resume their natural condition. I know of a case in which tracheo- 
tomy was performed with complete success, after the horse had 
fallen down insensible and suffocated. The animal soon revived ; 
and a piece of common gas tube was arranged so as to keep the 
orifice open, till in two or throe days the abscess burst, and the 
larynx resumed its natural action. 

The treatment to be adopted after the abscess of strangles has 
been evacuated is*’genorally very simple. By good and nutritious 
food, gentle exercise, and the exhibition of a course of tonics, the 
animeu quickly improves in condition. Cases in which an abscess 
forms in the chest, abdomen, or brain, seldom recover by any treat- 
ment. But, tonics and food of an easily digestible and nutritive 
character, are the only remedies which have any chance of success. 
Iodine has been proposed for the treatment of such cases, but I 
should imagine that it cannot have much benefit. * 

In malignant strangles, the system should be supported by 
stimulants, and tracheotomy may sometimes be tried ; but by these 
means life can in general be prolonged only for a short time, 

* Veterinarian^ October 1854, 
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Some of the after effects of strangles may prove troublesome. 
Cases frequently occur in which, after the tumour between the 
jaws has healed up, there continues to be an occasional discharge 
of a clotty purulent matter from both nostrils. This discharge 
generally proceeds from the eustachian cavities, the lining mijcous 
membrane of which has become involved during the progress of 
the disease, and still keeps up a chx'onic sort of inflammation. Col- 
lections of matter in the sinuses of the head also occasionally super- 
vene. In such cases the discharge comes away in clots'during the 
acts of eating and drinking, or whenever the head is depressed. 
Strangles sometimes gives rise to roaring, which results from the 
muscles of the larynx becoming atrophied in consequence of the 
previous inflammation. 

From what has now been stated, it will be seen that strangles 
is generally a very simple and easily curable disorder ; but as it 
is almost always attended with inconvenience, and occasionally 
with danger, it would be of importance to ascertain some means 
for preventing it, or at all events for rendering it as mild as possi- 
ble. Such means, I think, consist in rendering the transition from 
freedom to slavery as gradual as nossible. For example, when 
foals are taken up from grass, they sliould not be at once placed in 
close confinement. The first stable into which they are put should 
be a mere shed, and in it they should be allowed to remain for only 
9. part of the day. Their food should be gradually changed. 
Their work, at first light and of short continuance, must be in- 
creased in severity and duration only by degrees. They should be 
kept strictly clean and comfortable in every respect. By such 
means they would become gradually accustomed to the treatment 
of seasoned horses, and the effects of domestication would be 
hardly perceptible. The most critical period of their existence 
might thus be sometimes passed without the exciting causes of dis- 
ease being sufficiently strong to affect the congenital predisposing 
principle of the blood. Under such management, too, cases of 
strangles, when occurring, could not fail to be deprived of much of 
their danger and malignity. 

From the several facts and considerations above advanced, the 
following conclusions may be drawn : — 

I. The characteristic symptoms of strangles are fever and local 
abscess, generally between the branches of the lower jaw. 

IL Strangles is a disease depending upon the congenital pre- 
sence in the blood of some peculiar morbid principle. 

III. By the action of any exciting cause, such as domestication 
or contagion, the congenital principle becomes an irritant, of which 
the system must free itself before health can be obtained. 

IV. The treatment of strangles must bo moderately cvacuant 
and early sustentative.'’ 
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{Diaciission at Monthly Meeting, Imld Fehmary 1S56,} 

Mb Main, Whitehall, Mid-Lothian, said, — The g[uestion on 
the card leaves us free to presume that the plough improved is 
the best form of cultivator we can get ; or we may suggest other 
forms of implements for stirring the soil. Thorough cultivation 
is the object to be gained, and so far as the manipulation of the 
soil is conducive to its attainment, it matters not how it is done, 
provided it is well done ; but it mwst be done, and if not pro- 
perly done, then we do not possess an implement adequate to the 
necessities of cultivation. We cannot advance in the knowledge 
of agricultural science, and be content with imperfect implements. 
Questions, operatic, economic, and productive, press on our atten- 
tibn, and demand inquiry into every department of a farmer's 
business, and neither prejudice nor association must interfere to 
hinder a full and impartial investigation, even though the time- 
honoured plough should be the subject. 

The physical change effected on our soils by drainage has sug- 
gested to many the possibility of dispensing with a furrow in the 
process of stirring the soil ; hence the hopes of the advocates for 
steam cultivation, by the use of rotatory steam-ploughs, digging 
machines, &c. Many practical men, however, doubt the expe- 
diency of introducing such implements into the process of cultiva- 
tion* It may look like retrogression, but we confess our sym- 
pathy with these doubts. It is our humble opinion that we shall 
not be able to dispense with the use of the horse as the principal 
motive-power in field operations. Steam ploughing, as an abstract 
principle in cultivation, would be useless ; and to use steam as a 
total substitute for the horse — ^in which capacity alone it can be 
valuable — ^involves so many difiSculties, so many practical impos- 
sibilities,* and so much cost, that its success, save as a curious 
instance of the triumph of intellect, promises no advantage to the 
practical farmer. We are, therefore, disposed to abide by our 
plough, and, if we can, to improve it. 

We abide by the plough, also, because we do not think any 
other form of implement so perfectly adapted to secure the full 
advantages of pulverisation and aeration — processes absolutely 
necessary to the proper and profitable cultivation of heavy soils ; 
and even as regards light soils, we believe that, without the aid of 
the plough, the process of thorough cleaning would be very im- 
perfectly done. In fact, as the foundation for all future opera- 
tions on the soil, a furrow with the plough is indispensable. ^ A 
lea field, for instance, prepared for the seed with any other im- 
plement than the plough, would not only present a most unseemly 
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appearance, but in effect would be a failure. And even if we 
could overcome our repugnance to the rough and unworkmanlike 
look of a grubbed or steam-dug lea field, and if by such cultiva- 
tion the sod would rot, and the grass cease to grow, still there 
remains the difficulty of harvest operations. On a field prepared 
as hinted at for the seed, we must make up our mind to lose 
much straw, and the application of a reaping-machine would be 
impossible. * 

While we advocate the plough, however, we would restrict its 
use. We are Cf opinion that it is sometimes too much used. 
Take, for instance, the preparation of heavy land for turnips ; 
the use of the plough on this land in spring should, we think, 
be numbered with the things that were. One good tearing 
furrow, 10 or 12 inches deep if possible, should be given in 
autumn, and no more ; the grubber then, in spring, set to ope- 
rate on the pulverised surface, will afford a mould for the turnjp 
seed which no possible number of furrows would secure. Indeed, 
by no other process of cultivation will we obtain a tilth for our 
turnip seed, or be warranted to hope for a good crop. Possessed 
of the plough and the grubber, therefore, we believe the farmer 
has all the implements he requires for stirring the soil. What 
futurity may disclose we cannot guess, and we have less care to 
tax our ingenuity on the subject, as we are satisfied we have ex- 
pressed an axiom in the science of cultivation. 

But can we improve the construction of the plough? This is a 
legitimate question. As an implement for ploughing lea, perhaps 
the plough is perfect, so far as the abstract operation is concerned. 
We may, and indeed we do, take exception, however, to the^&e 
cut which most of our ploughs exhibit in lea ploughing. Plough- 
Wrights tell us this is indispensable, to obtain from the implend'ent 
a stout shoulder on the furrow, with sufficient substance to resist 
the weather, and to cover the seed, and at the same time to form 
a square-cut and properly-angled furrow. , We cannot believe 
this, especially as we have seen a furrow, cut without the aid of 
falser-cutting, quite as pleasing to the eye, and fully as substantial 
as those with false cuts varying from 2 to 3 inches of un- 
turned land. This falsity in cutting has many injurious effects, 
and any one of them of sufficient importance to condemn it. The 
obvious one is all we need refer to — ^namely, the fact that the 
whole furrow is not turned over ; hence imperfect stirring, and the 
consequent difficulty attendant on subsequent ploughings. Our 
ploughs should turn over the whole soil to the depth of its sole- 
shoe, but at present they do no such thing. Most of our finer 

S loughs leave a considerable portion of the soil untouched. This 
efect — for defect it — calls loudly for a remedy. True, the ad- 
vocates for false-cutting aver that we obtain a finer, sweeter, and 
more perfect lea-furrow, and we grant the fact ; but we split on 
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this rock. To secure a fine-looking lea furrow, we sacrifice the 
thorough usefulness of the plough, and by adapting it so specially 
to fine cutting on lea, we injure its applicability to rough and 
strong stubble-ploughing. In fact, in ploughing stubble we can 
neither obtain breadth nor depth with our present ploughs — most 
obvious defects, and which should be remedied. 

We do not advocate subsoil ploughing, but unquestionably we 
should have an autumn furrow of a minimum depth of 10 inches. 
Here, too, we may be taunted with retrogression. With many, 
subsoil ploughing is a sine qud non in cultivation. We have 
never found it such an absolute necessity. On a field of heavy 
land, with a retentive subsoil, we tested by experiment the value 
of subsoiling. We had 3 acres ploughed with a heavy com- 
mon furrow, the plough drawn by three horses; other 3 acres 
we subsoil ploughed — one plough following another — ^and reached 
a depth of 15 inches ; another 3 acres had the subsoil stirred, 
after a deep furrow with three horses, with the skeleton subsoil- 
plough. Seed oats were sown, and the whole managed in 
exactly the same way. We could distinguish no advantage in 
any of the crops, or, if. any, it was in favour of the ordinary deep 
furrow. Turnips succeeded the oat crop, and in this crop the 
disadvantage of bringing the subsoil to the surface was very appa- 
rent. Not only had we greater difficulty in reducing the surface, 
but we had a poor braird and an inferior crop. But while scep- 
tical of the benefits to be derived from subsoil ploughing, we still 
advocate deep ploughing ; and we desiderate an implement that 
will give us a sufficiently deep fuiTow. 

It is true that, with the horse for our motive-power, limits must 
be set to our demands on his strength. We can attain a point, 
but we cannot get beyond it. We ask, however, is a 10-inch 
furrow too much to expect with a properly constructed plough 
drawn by two horses ? We do not think it. At present, sanguine 
folks believe that they do obtain a furrow 10 inches deep, because 
they order it to be done. We are convinced, however, that they 
are mistaken. Our object, therefore, is to make the delusion a 
reality, and we cannot see why it should not bo. If we will only 
turn our attention to stubble-ploughing, no doubt we would suc- 
ceed. It is simply because lea-ploughing, and that alone, ^ has 
engrossed attention, that the stubble furrow has been so entirely 
neglected, and the adaptation of the plough to this description of 
farm labour so much overlooked. The question, however, is 
forcing itself on the attention of farmers, and cannot longer be 
neglected. The use of the grubber in the spring necessitates a 
more perfect autumn stubble-furrow, and of course demands an 
improved implement. It must be understood, however, that 10 
inches is our minimum depth ; if we can obtain an inch or two 
noiore, so much the better. 
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Another operation in which the plough is found defective, is in 
plougliing in manure with the autumn furrow. This practice is 
becoming annually of wider extent, and it has certainly many 
commendatory advantages. When manure is applied in this way , 
it is generally in what is called the “green” or unfermented state : 
at least it is so on farms removed to a distance from towns. ^ Un- 
questionably it would be of great advantage to the farmer if his 
manure could be completely buried ; but with our present ploughs 
this is impossible, and the result is not only loss, but unseemly 
and unbusinesslike work. The mould-boards of our present 
ploughs have neither size nor turn enough for this operation, and 
both must be attained before we can secure the desired result. 

While we seek to obtain these results from the use of the 
plough, we must not forget its effects on our motive power. We 
desiderate greater results, and yet those at present attainable are 
often got at considerable expense of horse-labour. It is therefore 
necessary to solve the following proposition : Can we obtain these 
increased results, and at the’ same time lessen^ or at least not 
increase, the demand on the strength and endurance of the horse V 
At first sight this question supposes an impossible result ; but it 
only does so because we determine it on preconceived principles. 
We accept the present construction of the plough as a fixed rule, 
and if this rule must guide us, we have no alternative but to take 
the most perfect kind of work from it we can get, and, while we 
grumble, plough on. We have no fancy for this apathy, and we 
do not think there exists any necessity to doubt a successful solu- 
tion of our problem. It appears to us that it only requires an 
enthusiastic application of mechanical talent, and the end will be 
reached. Difficulties may stand in the way, but let this prompt 
their subjugation — the necessities of agriculture require it. 

We do not wish to intrude on the province of our mechanics, 
and there is certainly no need for us to do so. We have sufficient 
talent in this department ; it only requires that the necessities 
of practice be fairly and fully brought under consideration. W’’e 
may, however, throw out two or three hints which have suggested 
themselves. Let it be kept in mind that we have two objects in 
view : first, the more perfect operation of the plough, so as to ob- 
tain the highest amount of good from its use; and, second, if 
possible to lighten its draught. The latter object has engrossed 
the greatest amount of attention, and many attempts have been 
made to secure lighter draught, and in some'instances considerable 
progress has been made. Much, however, remains to be done. 
The use of wheels to the plough was naturally suggested as a 
means to this end, and they have been partially successful. Two 
wheels are generally used, attached to the fore-part of the beam. 
The effect is to steady the plough, and to require less exertion 
from the ploughman in guiding his plough ; and the horses at-^ 
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tached to these ploughs appear to move with a freer force, and to 
have their strength less taxed in the draught. Carry the principle 
further, and is it not presumable that still further advantage would 
be gained ? Instead of two, attach three wheels to the plough ; 
namely, two in front, as at present, and one behind. The effect of 
three wheels would be to carry the plough, and give it the move- 
ment of a balanced carriage. At present, we drag a dead weight; 
our object should be to make the weight aid its own motion. 
Would the use of three wheels effect this? We must remember, 
however, that we are driving or carrying a wedge, and that this 
operation will be materially affected by the form of wedge we 
drive or carry. Now, is the plough, as at present constructed, the 
most perfect form of the wedge we can have applied to such an 
implement? We think there is room for improvement; and 
we suggest it, that, while experimenting on wheels, we may give 
proper attention to the form of the plough. A part of the plough 
materially affecting its draught is the mould-board. We approve 
of the convex form of mould-board, but we think that those gene- 
rally in use — Ponton's is the best we have seen — have their lines of 
build at much too great an angle to the line of draught. To lessen 
this angle might require a greater length of mould-board, but to 
this there can be no objection ; especially as the greater length 
would enable us to get greater height, and more turn ” with a 
more parallel line of build. 

We will now shortly glance at the improvements we desiderate 
on the working of the plough. These are — a true furrow, and at 
the same time a perfect one ; and a deep well-formed furrow for 
stubble, at least 10 inches by 12. At present, it appears to 
us that our ploughs have too much friction to secure the latter 
size of furrow. The lea-furrow we have perfect enough as it is now 
obtained, with the exception of the false cut; this objection should 
be removed, and the shape and beauty of the furrow retained. 
An idea has suggested itself to get quit of the friction consequent 
on deep ploughing, and which at present is a ban to furrows of 
sufficient depth — namely, to substitute for the body of the cheek- 
plate a series of upright rollers. If this were practicable — and we 
see no reason why it should not be — we would materially aid in 
lessening draught. As at present constructed, when the plough 
or wedge is drawn or driven deeper into the soil, we immensely 
increase the friction-draught by every inch of greater depth we 
gain. And the reason is obvious — do not ease our wedge. Now, 
in quarrying this is a necessity thoroughly understood and acted 
on. But what the quarrier does by art, we attempt to do by in- 
creased exertion on the part of our horses. Bence our error. 
We have an idea that upright rollers substituted for the cheek- 
plate would act in a manner similar to the easing of the wedge in 
quarrying. Perhaps, if the necessity for this principle were 
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steadily fixed on tlie minds of plough-wrights, other means could 
be adopted to secure it ; but we give the hint as it suggests itself 
to us. 

Before concluding, we may hint at another objection to the 
action of our plough, namely, the effect of the sole-shoe on the 
subsoil. This action has a tendency to glaze over and harden 
the clay of the subsoil, and thus is productive of two evils— 
greater difficulty in subsequent ploughing, and the retention of 
surface-water in the groove thus formed. Now, if possible, the 
bottom of the furrow should be as pervious as the surface. It is 
obvious that if this is not the case, we not only present an obstacle 
to the perfect drainage of our soils, but we greatly increase the 
evils complained of in heavy draught. Can this defect be 
remedied? We can only conceive the remedy in the adoption 
of rollers to the sole-shoe : or if a third and hind wheel were 
added to the plough, to have it notched or teethed, so that 
when following in the track of the sole-shoe, the notches or 
teeth may break up the smooth track formed by its action. We 
think most of the idea of the rollers, as they would not only pre- 
vent the glazing and hardening, but would, in our opinion, aid in 
lessening draught. 

We have thus very hastily, and very imperfectly, suggested some 
faults in the present construction of our ploughs. A remedy for 
those would be of incalculable benefit, and we do trust that our en- 
terprising mechanics will shortly discover it. We would, as a means 
to this end, strongly recommend competition in stubble ploughing. 
Lea has too much engrossed attention ; stubble now demands its fair 
share. Ploughing competitions on stubble would direct observa- 
tion more particularly to the defects or merits of the implements 
employed, and may ultimately result in a successful adaptation of 
the plouglx to the more perfect performance of this operation. It 
is possible, however, tbat the same plough will not be made to 
operate well both on stubble and lea, though it would be most de- 
sirable if it could. The part of the plough most difficult of appli- 
cation to the two processes is the mould-board. Now, to save the 
necessity for two ploughs^ may it not be possible so to construct the 
body of the plough as that two mould-boards would fit and work 
on the same body— one for ploughing lea, and another for plough- 
ing stubble ? It will be obvious at once that such an arrangement 
would^ be of great benefit, for a multiplicity of implements on a 
farm is most undesirable. We now leave it with the gentlemen 
present to complete this discussion, and we shall be delighted if 
the business of this meeting shall result in the better adaptation of 
our two-horse ploughs to the necessities of improved agriculture. 

' Mr Scott, Uraiglockhart, Mid-Lothian, said, — It may fairly be 
assumed that, for many years yet to come, no efficient aid in culti- 
^ing the great breadth of the soil of the country will be derived 
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from the use of any of those machines called steam-ploughs ; and 
therefore, in considering what form of implement is best adapted 
for the cultivation of our fields, we may limit our attention to the 
spade, the grubber, and the plough. Of these the spade is cer- 
tainly the most efficient, but at the same time the most expensive ; 
and were we to attempt by it to overtake the cultivation of the 
whole arable land of the country, not only, I fear, would the cost 
be found to act as a prohibition, but I doubt if a sufficient number 
of hands, at any price, could be found to overtake the labour ; and 
however efficiently the grubber may act in stirring the surface and 
extirpating weeds, it is incapable of turning over the soil, and 
burying beneath the leaves, grass, and stubble of a former crop, 
covering in the manure required to enrich the soil, or of bringing 
to the surface a fresh stratum of soil to be acted upon by the gases 
floating in the atmosphere, and to be pulverised by the ever-re- 
curring changes in temperature and moisture. Therefore, I sus- 
pect, we must still look to the plough as the chief implement for 
cultivating the great breadth of the soil from Avhich the food of the 
millions is to be derived. But whether the plough, as at present 
constructed, has attained the best form for this purpose, may well 
be doubted ; indeed, it is somewhat difficult to say what is its pre- 
sent form, for in almost every different district a different form 
prevails. Even in the same locality we find a considerable variety 
of form ; for instance, we will find the East Lothian, the Ponton, 
the Saline, the Currie, and some others, all at work within a few 
miles of where we now are. But the great fault under which these, 
ploughs generally labour is, that although perhaps well adapted 
to turn over a furrow of from 4 to 7 inches in depth, when 
called upon to turn over one of 8 or 10 inches, particularly in loose 
soil, they not only perform the work badly, but are much heavier 
to draw than necessary, in consequence of carrying along with 
them a quantity of soil in front of the mould-board. Another 
fault with many is, that, while cutting a furrow 6 or 7 inches 
deep at the heel, the depth below the mould-board is little more 
than the half ; — a method of ploughing which, it must be admitted, 
makes a very neat appearance, but when applied to well-drained 
and highly-cultivated land, is as absurd a proceeding as can well 
be conceived. These faults, however, principally arise from the 
form of the mould-board, and could, I suppose, be easily remedied' 
by those conversant with designing those parts of the plough. 
What is required in those districts where the most improved 
cultivation is carried on, is a plough which, with the least expense 
of force, will turn over and properly lay up a furrow measuring 
along its whole breadth 9 to 10 inches in depth ; but whether 
this is to be accomplished merely by an alteration on the form of 
the mould-board,. or whether it may be facilitated by the addition 
of wheels, I am not prepared to say. However, I was certainly 
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much pleased on a recent occasion to witness the performance 
of Mr Finlayson’s wheeled plough, which, when working on grass 
land, appeared to turn up a furrow 7 inches in depth with great 
regularity, and a small expense of horse-power. 

For a long period it has been the practice of the Highland 
Society to award medals to the best ploughmen, to be com- 
peted for at local ploughing-matches ; but many years ago I was 
satisfied that the work executed by those individuals who carried 
off the prizes, although perhaps suited for some of the poor un- 
drained ground in the upland districts, was about the worst that 
could be devised for an improved system of cultivation ; and I 
would now venture to suggest that the Society should, either in 
lieu of or in addition to these medals, award district premiums, 
to be competed for by the makers of ploughs, to be awarded to 
the one who produces the plough best adapted to perform a 
specified description of work. 

It may be said that such premiums are already offered at the 
Society’s great shows. This, no doubt, is true ; but generally 
a great number of different implements are then to be tried in 
a short space of time, on a limited extent of ground, and at a 
season when the land is generally not in a state to afford satis- 
factory proof of the efSciency of the implements ; whereas, if 
district premiums were awarded, ‘the trials could take place at 
a season suitable for the operation, and when any extent of 
ground could be obtained so as fully to bring out the merits 
of the competing iihplements. 

Mr Melvin, Bonnington, Mid-Lothian, said, — After five years’ 
experience of the English wheel-ploughs, he could not say that he 
was satisfied with their use. There were so many joints about them, 
through which the earth forced its way, thereby increasing the fric- 
tion, and the dampsoil clogged the wheels after the slightest shower. 
The general draught, even under the most favourable conditions, 
was greater than it ought to be. As to the remarks made by Mr 
Scott regarding ploughing-matches, whilst agreeing with him as 
to the propriety of holding a district match, yet he thought that 
it would never do to give up local matches. These matches, in 
his opinion, did more to improve the ploughmen in this branch 
of their profession than any other plan that could be adopted. 
To speak of these matches as being the cause of a false system of 
ploughing being adopted, and of the ploughmen thereby being 
encouraged to adopt that system, might be trae, but who were to 
blame for it ? Was it not the Society under whose auspices these 
matches took place ? and if this Society approved of a dijSferent 
kind of ploughing being practised, they could issue their direc- 
tions as to what that should be, and refuse their medals, unless 
their rules were complied, with. But it would never do to put 
down local ploughing-m&tches because they happened sometimes 
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to lead to what some people called abuse. There were few enough 
occasions already for the ploughmen meeting together and trying 
their skill, and be maintained that, as a rule, it would be found 
that the best ploughman at a match was in general the best man 
in all the work of the farm ; for not only was a thorough and 
perfect command required over the horses, but an intimate know- 
ledge of the method of trimming the implement was also essential ; 
and the power of maintaining and keeping up with unflagging 
energy the same style, regularity, and equality of furrow with 
which he commenced, and closing the land ploughed with neat- 
ness and finish, was likewise required. Of course crested or 
forced work required more skill and more dexterity in the plough- 
man than plainer work, and hence the reason why farmers en- 
couraged that work as being a better trial of skill. Because 
nobody ever thought of riding along the roads at the same pace as 
jockeys ride at horse-races, ought horse-races therefore to be put 
down ? He was no advocate for forced work, but the spur and 
the stimulus which these matches difiused through a district was 
not to be dispensed with. So far as his experience had gone, 
those districts where no matches have been held were those 
where the ploughing was most defective. He did not coincide 
with Mr Main in his approval of very long mould-boards, because 
in some soils the particles of soil cohered so closely to the iron of 
the mould, that the friction was increased. He thought a mould 
intermediate between the long English ones and those now used 
upon the East-Lothian or Currie plough, was the best fitted for all 
soils ; besides, the rise in several of the English moulds was rather 
abrupt ; but different soils required different forms of board. There 
were moulds now made by Mr Cunningham, which, in his opinion, 
united in a higher degree all the qualities needed. Mr Main had 
referred to a mould suited to turn a furrow 10 inches by 14. 
Such a one he had got Mr Cunningham to make for him. It was 
an excellent working article ; but when put on the plough, and 
turning over a furrow 10 inches deep by 14 broad, three horses 
were required. 

Sir William Qibson-Craig said he wished to direct the atten- 
tion of the farmers in Scotland to the superiority of Howard of 
Bedford’s wheel-plough, in regard to lightness of draught, over 
the Scotch ploughs commonly in use. He was first induced to 
observe these ploughs by being assured by a Scotch overseer in 
South Wales, that in ploughing any stiff land with one of them 
and a Currie plough, he had found that, while the horses in the 
English plough performed their work with perfect ease, the horses 
in the Scotch plough were so oppressed by it that he was obliged 
to give it lip, and use the English plough alone. He (Sir 
William Gibson-Craig) was soon afterwards present at the Ber- 
wick Show, and finding that to Howard's plough had been 
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awarded the first premium, beating all the Scotch ploughs, 
although the judges were Scotch farmers of the highest reputa- 
tion for practical skill, he immediately ordered one of them. His 
experience has been that he can now plough to the same depth with 
two horses as he formerly did with three, and can consequently 
keep three ploughs going instead of two. This facility of draught 
is chiefly given by the improved form of the mould-board.^ In 
the Currie and other old Scotch ploughs the mould-board is at 
too obtuse an angle with the coulter, which involves great waste 
of power, while the English mould-board is upon the principle of 
the wave-line of a ship, and offers only the amount of resistance 
required to turn the furrow. From the form of the sole, also, 
the furrow-slice is cut out to the bottom, and the whole of the 
soil is stirred and turned over. 

Mr Lockhabt Moeton, Edinburgh, said, — I am very much 
pleased with the suggestions thrown out by Mr Main and some 
of the other speakers. I wish, however, to refer to a remark 
which fell from Mr Melvin. If I understand him aright, he con- 
siders the plough, in its present form, a perfect implement, and 
all that we have to do is to train the ploughman properly. Now, 
while there certainly . are advantages conferred by ploughing- 
matches in exciting the ploughmen to emulation, it must be ad- 
mitted that the system of ploughing which is generally most suc- 
cessful at these matches is not the best for producing good returns 
in the form of crops. The high-crested furrow obtained by the 
use of “forcing irons,'^ and the “ steps and stairs” so often formed 
underneath the furrow-slice, do not add to the productiveness of the 
soil, but the latter, by holding water, rather injures it. I would 
by all means wish to see land well ploughed, but I think we 
should encourage that mode of ploughing which gives the best 
crops, in preference to that which, though looking well, does not 
yield the best return. I wish also to notice what Mr Melvin 
said about the mould-board of the common plough. He seems to 
think that by lengthening the mould-board you increase the fric- 
tion, and the shorter, therefore, that it is, the easier will the 
draught be. While there is a point beyond which you must not 
go in lengthening the mould-board, yet it stands to reason that 
the longer it is, if you keep within that point, the easier will the 
draught be ; and we know from what Sir William Gribson- 
Craig has stated, that the long-wrested English plough made 
by Howard is easier drawn than the common Scotch plough. 
There is another point upon which I should wish to make a few 
remarks. We know that there has been a good deal of writing, 
in the south of England, in favour of cultivation by steam ploughs 
constructed on the revolving principle. Mr Main has scarcely re- 
ferred to it, but I think it should be taken notice of. We have 
been told by those in favour of revolving ploughs (and it has been 
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•particularly referred to by Mr Wren Soskyns, a most ingenious 
and excellent writer) that we should go to nature for our model 
of a plough, and the mole has been pointed to as one. Well, let 
us take the mole as a model. His feet act as propelling paddles, 
but his power is principally in his snout and shoulders. The 
mole, in fact, is a wedge, and we may make him a pattern from 
which to improve our common plough. Then, if we keep still 
further to nature, we may take a pig as our model. Any farmer 
knows that when an old long-snouted sow is let out into a grass 
field, she makes an excellent plougher, so far as turning up the 
earth is concerned. It is by her snout she turns up the soil, 
and it is mainly by using it on the wedge principle she does this. 
If we were thinking of improving upon nature, . by giving the 
sow a revolving head, I think we must at once see that in her 
digging operations she would make very superficial work, and much 
power would be lost before she could do the same amount of efiec- 
tive labour she does at present. The question whether land 
ploughed by the common plough, or pulverised by a revolving 
implement, would be most benefited by atmospheric agency, is 
one of considerable importance. Sir John Leslie showed, many 
years ago, that frost descended far deeper into a compact soil 
than into a loose one, and further into a bare soil than into one 
having a surface covering. In the neighbourhood of Edinburgh 
he found, I think, that while frost penetrated 13 inches into newly 
ploughed ground, it descended only 8 inches into a soil having 
herbage on the surface. I will not say that frost will not descend 
as deeply in grubbed as in ploughed land, but I think that if there 
are many weeds or stubbles left on the surface of a grubbed soil, frost 
will not penetrate very far, for the frigorific impressions will be dis- 
sipated by such a fibrous layer. With regard to the fertilising effects 
of rain water the case is somewhat different, and 1 consider grubbed 
land in a better state to be benefited by it than land ploughed with 
the common plough will be. But then the difficulty is to get a 
revolving plough to do the necessary work, and till such an imple- 
ment has been invented, we must keep to the old plough. I con- 
fess I have very little hope of the revolving principle doing any- 
thing for us in this matter, and to irnprove upon our present 
plough is what we ought to do, I do not say this by any means to 
discourage inventors. By all means let inventors think of the 
revolving or any other principle they choose ; but I fear thal^ in 
giving too much attention to the revolving theory, they catch at a 
shadow — which I really think it is — and let go the substance. 
Let us improve our present plough, and keep to it till we get an 
implement better fitted to do its work. 

Mr Wilson, Edington Mains, Berwickshire, said,— It would be 
well if those who addressed themselves to the investigation of the 
matters now under discussion, could come to an explicit under- 
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standing as to the effects which it is desirable that a plough should 
produce upon the soil — ^in other words, if they could define what 
really constitutes good ploughing. Sir William Gibson- Oraig, in 
describing his experience of the working of Howard's ploughs, 
has shown their superiority to other ploughs as regards easy 
draught, and the accmracy with which they turn over the soil. But 
the question remained, are the turning over of the furrow-dice 
and the form of the slices the points of chief importance in 
that combination of effects which are produced upon the soil in 
the operation of ploughing? Was not the diomtegmtion of the 
soil of equal, or even of greater, importance than some other as- 
pects of the operation to which attention had been almost exclu- 
sively directed? He had been so much pleased with the perform- 
ance of Howard’s plough at the trial which took place at Ber- 
wick under the auspices of this Society, that he had since pur- 
chased one of them, and was glad to be able to say that he was, 
upon the whole, well satisfied with it. It cut out the bottom of 
its furrow more thoroughly than any other plough with which he 
was acquainted. Indeed, in the accuracy of its operation, and the 
steadiness of its motion, it reminded one of a planing machine. It 
had, however, this drawback, — ^that in the case of adhesive soils 
the slices were turned over so square and unbroken, that, on ex- 
posure to drought, they formed compact brick-like masses, which, 
when cross-ploughed and harrowed, yielded more and harder clods 
than are found after ploughs which crush and shake the slices 
more in the act of turning them over. Ploughs which produce 
much of this disintegrating effect, must be supposed to be neces- 
sarily heavier of draught than those which turn over a compara- 
tively unbroken slice. Unless, therefore, the whole effects pro- 
duced be as carefully ascertained as the force expended in pro- 
ducing them, it may ^ily happen that mere lightness of draught 
in a plough may obtain for it an unmerited reputation for gene- 
ral usefulness. ^ He considered it an advantage to have wheels to 
ploughs, as uniform depth of work is thereby insured. Good 
ploughmen appear to find no great difficulty , in making straight 
furrow-slices with swing-ploughs, but very great difficulty, indeed, 
in making them of uniform depth. He might mention that he 
continued to use the light grubber extensively as a tillage imple- 
ment, and that prolonged experience fully confirmed all that he 
had some years since reported to this Society in regard to it. 
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FINGER-AND-TOE IN TURNIPS. 

By Mr W. B. HuNTBa, Etaugh, West Lothian. 

Finger- and-Toe in turnips needs unfortunately no description ; 
its ravages are but too well and too widely known, and are now 
exciting general interest and alarm. The extent of knowledge re- 
garding the disease, however, is very limited, having been hitherto 
almost confined to an acquaintance with its effects ; in so far 
as regards its cause or its cure, it is as yet involved in almost 
as much uncertainty as the potato disease. In 1852 the subject 
was remitted by the Highland Society to Professors Anderson and 
Balfour for investigation, and queries were circulated for the pur- 

5 ose of obtaining information. The facts observable in different 
istricts were thus obtained ; but the learned gentlemen by whom 
the inquiry was undertaken expressed themselves unable to throw 
much light upon it. At a late monthly meeting of the Society for 
discussing the cultivation of mangold-wurzel, the subject was 
alluded to by most of the speakers, and the importance of some fit 
substitute for the turnip was dwelt upon as a consideration that 
would force itself upon public attention, unless some method were 
discovered to counteract the progress of the disease. In these 
circumstances, having been a sufferer myself to a great extent, and 
having pursued a mode of treatment which has proved effective, 
at all events on my own farm, I willingly accede to the request of 
the Secretary for a statement of my experience, believing it to be 
the duty of every one to communicate whatever information he 
may possess. 

For the sake of precision, I shall confine my remarks chiefly to 
the treatment followed and the effects observed on one field con- 
taining 16 acres, but which was formerly subdivided, as is import- 
ant to note, by a wide fence, consisting of a hedge and ditch now 
removed. 

In 1846 this field was under turnips; the variety was Swedes, 
and, up to the month of August, they looked unusually promising 
and forward. Unhealthy-looking spots at this date began to be 
observable up and down the field, and gradually extended till I 
believe there was scarcely a sound root to be found north of the 
old fence line, and the crop was a dead loss. Of course, I was very 
much puzzled by this novel invasion, but fortunately in the small 
portion of the field south of the fence line I found no disease ex- 
isting. Lime had been applied to this part about ten years pre- 
viously; the north side had probably never been limed, certainly 
not during my occupancy ; so here were at least indications of the 
course to be pursued. I may mention that I was at this time con- 
vinced of the fallacy of the idea now pretty much exploded, that 
the presence of disease might be attnbuted to the too frequent 
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recurrence of turnip crops on the same soil, by observing that all 
along the line of the old fence, where the soil was of course new, 
the disease fi/pst appeared, and the plants completely vanished- 
Abundant confirmation on this point has since been found in the 
occurrence of disease after old pasture, and on fields never before 
under turnips. 

The field then went through the usual rotation on the four-shift 
course, and potatoes were substituted for turnips, excepting on a 

! )ortion reserved for experiments, which were conducted in the fol- 
owing manner: I had applied to part of it on the grass, in 
autumn 1848, lime at the rate of about 14 tons per acre. Prepa- 
ratory to sowing the turnips, I applied lime to another portion; 
with the seed in the drills 1 applied on other portions phosphates 
of lime, natural and artificial ; and I also tried hot lime round 
some of the young plants after thinning. I had chosen for trial a 
portion of the field where the destruction formerly had been most 
complete ; and the result I found to be as follows : Lime applied 
to the young plants was quite ineffective ; phosphates in the drills 
equally so ; lime worked in whilst preparing the land very slightly 
beneficial; but lime applied on the grass was a thorough cure. I 
have since that time gone on applying lime to all the fields affected, 
at the rate of from 14 to 16 tons per Scotch acre, and with uniform 
success, excepting in one instance where accidentally a few carts 
of lime had been drowned ” before it could be spread, and con- 
sequently was applied in the state of mortar. The effect was 
most marked; all around the crop was perfectly healthy, but 
wherever a shovelful of the cold lime had been thrown, the roots were 
not worth lifting. The field I have alluded to was under turnips 
last year. It was limed on the grass in 1853, and accident afforded 
a striking confirmation of the propriety of the course I follow. 
The hay crop had been stacked on the ground, and the lime was 
apphed while some of the ricks were still there, consequently the 
spaces occupied by them were unliined. Two years afterwards there 
was an untainted crop, except on those very spaces, where there was 
scarcely a sound root. The effect to the eye was striking even at 
a distance, so great was the difference between these spots and the 
rest of the field, and no predetermined experiment could have 
been moz^e decisive or satisfactory than was the result of this 
accident. 

Of course it is impossible on such a subject to lay down rules for 
the guidance of others, the experience of different individuals in 
different localities being so various, if not conti'adictory. My own 
experience, howevei% has led me to the following conclusions : On 
this farm, and I think I may venture to say in this district, lime 
is a^ complete cure, and, so far as I know, the only one. The best 
period for applying.it is to have it ploughed in with the lea, or, I 
should rathei’. say, applied at that point in the rotation which will 
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admit of one crop intervening before the turnips are sown, thus 
securing a thorough incorporation with the soil, and allowing suf- 
ficient time for a beneficial effect being produced. Applied imme- 
diately after harvest, where tuiuips are to be sown, 1 have found 
it suitable enough, but generally noticed that though the crop 
appeared healthy, on examination the presence of disease could 
be detected, and I therefore much prefer an earlier application. 
It is essential to have the lime ploughed in in a caustic state. I 
have always followed the system of applying one good dose of 
lime in preference to two smaller ones applied at intervals, and 
would recommend not less than 12 tons per Scotch acre as about 
a proper quantity. The opposite method is, I am aware, advocated 
by many whose opinions are entitled to respect; but I am not 
aware that any experiments have been made by others with a 
view to settle the point ; and not having instituted any myself, I 
cannot pretend to solve it. In these days, when lime is so expen-* 
sive, and so diflSicult to be had at any price, it certainly interests 
all of us to have some more explicit information on the subject. 


PROCEEDINGS IN THE LABORATORY. 

By PnorEssoB Ani)Ebsoi 7, M.D., Chemist to the Society. 

ON THB OOnrOSITION OF SEA-WEEDS, AND THEIB USE AS MANURE. 

The wrack or sea-weed thrown up on our coasts has from time 
immemorial been largely employed as a manure, and it is some- 
what singular that, while nearly every other manure has been 
carefully examined, we are almost without information as to the 
composition of these substances. Their ash has, it is true, been 
frequently analysed, and some analyses made in the Laboratory 
were published in the Transactions several years since-, but tlieir 
object has mainly been to ascertain the comparative value of different 
species for the manufacture of kelp, and not as manure. For the 
latter purj^ose, a knowledge of the composition of the ash is so far 
essential, for it is obvious that they must be an important source of 
mineral matter ; and those who believe that the fanner ought to 
supply only inorganic substances in his manures, may even consider 
such analyses as supplying all the requisite information. But if, 
as is held by most chemists, the organic constituents, and particu- 
larly the nitrogen they contain, are of equal if not greater import- 
ance, the determination of these substances Is an element essential 
to the proper appreciation of their manurial value. The importance 
of this subject lias been particularly brought under my notice by 
Mr Balfour of Balfour, on whose extensive estates in Orkney sea- 
weed is largely used, and forms a very large proportion of the 
manure applied to the soil ; and I am indebted to him for sped- 
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mens of the weeds in the state in which they are usually obtained 
and applied. 

The importance of an accurate knowledge of these matters is of 
greater and more general importance than is commonljr supposed ; 
for the use of sea-weed, though more general there, is far from 
being confined to the northern parts of our island. In Oornwall, 
and on many parts of our eastern coast, they are very extensively 
employed, and in Berwickshire and East Lothian are so highly 
valued that a right of way to the sea, at.places where they can be 
abundantly collected, adds considerably to the rental of a farm. 
In these parts of the country they are employed only to supple- 
ment other manures, and it is only on the northern and western 
coasts that their importance can be fully appreciated, for there 
there are many districts so dependent for manure upon the supply 
of sea-weeds that they could scarcely be cultivated without them. 
It would be a matter of much interest to ascertain the number of 
acres to which this manure is annually applied, but for this no 
data exist. It is worthy of mention, however, that in some dis- 
tricts they are carried some miles inland, the distance being limited 
only by the cost of carriage ; and the data to be afterwards given 
will afford some assistance in estimating the distance to which they 
can be profitably transported. 

Although the number of species of sea-plants met with on our 
coasts is extremely large, there are three which so greatl;^ surpass 
all the others in bulk and abundance, as to form at all times the 
main proportion of the wrack which is cast on the shore. These 
three are the Fucm nodosus^ Fmm vedculosus^ and Laminaria 
digiiata. The two former are the inhabitants of shallow water, 
and are generally left uncovered at ebb tide ; the latter is found 
only in deep water. From this peculiarity of these species, it 
follows that the latter is found most abundantly after storms, 
whik the former can be obtained at any time, and is, in fact, 
occasionally collected from the rocks at low water. As, however, 
the wrack is commonly collected after storms, the Laminaria gene- 
rally forms a very large proportion of the whole. 

The mode in which the analysis was performed was very 
simple. The sea-weeds, as soon as obtained, were examined, and 
any shells or other matters adhering to them removed. A por- 
tion was then selected in such a manner as to give a fair average 
of the whole plant, and dried carefully at 212°, until it ceased 
to lose weight, and the quantity of water determined. The dry 
residue was then divided into two portions, one of which was 
used for determining the per-centage of ash, and the remainder 
for the nitrogen. The rest of the weed was then hung up until 
sufficiently dry to burn, and a large quantity incinerated in a 
muffle for the analysis of the ash, which was conducted in the 
usual way. The iodine was determined by treating the solution 
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of the ash with chlorine, agitating with benzol, which dissolves 
the iodine, and then converting it into iodide of silver, a method 
which is very convenient, and gives excellent results. In the 
Laminaria aigitata^ the stem and frond were separated, and the 
composition of the ash determined in each. The specimens ana- 
lysed were all full-grown, and one of the Laminarias was of very 
large size, the stems being fully 2 inches in diameter, and of 
great length. We shall first give the results of the analyses, 
and reserve our observations for the conclusion. 

Fugus nodosus. 


Water, 




. 74.31 

Protein compounds, 

• 

. 

• . 

. 1.76 

Ash, 

, 


. 

. 4.89 

Fibre, 

• 

• 

• • 

. 19.04 

100.00 

Nitrogen, . 

. 

. 

• 

.28 


The ash of this species required to be burned for a long time, 
and could not be thoroughly oxidised; hence about 3 per cent 
of sulphuret of sodium were found in it. 


Iron peroxide, 0.26 

Lime, ....... 9.37 

Magnesia, ....... 6.49 

Potash, ....... 19.56 

Iodide of potassium, ..... 0.43 

Soda, ....... 4.47 

Sulphuret of sodium, ..... 3.58 

Chloride of sodium, ..... 23.76 

Phosphoric acid, « • . . . .1.67 

Sulphuric acid, ...... 21.45 

Carbonic acid, ' . * . . . * . . 6.24 

Silicic acid, . . . * . . . 0.37 

Sand, ....... 0.20 

Charcoal, ....... 1.58 


99.43 


Iodine, 

The results, re-calculated after 
gave — 

Peroxide of iron, . 

Lime, 

Magnesia, . 

Potash, 

Iodide of potassium, 

Soda, 

Sulphuret of sodium. 

Chloride of sodium, 

Phosphoric acid, . ^ , 

Sulphuric acid, . , . , 

Carbonic acid, . . 

Silioio acid, . . 


33 

deduction of sand and charcoal, 


0.26 

9.60 

6.65 
20.03 

0.44 

4.53 

8.66 

24.33 

1.71 

21-97 

6.39 

0.38 


100.00 
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Fucui Vesieulosw, 

Protein compounds, 

Ash, . . . . . 

Fibre, . . . . . 


Nitrogen, 

. 

• 

• 

100.00 

.82 

Iron peroxide, 

A$k 



. .33 

Lime, 

Magnesia, 




. 8.40 




. 5.49 

Potash, 




. 19.54 

Iodide of potassium, 




.22 

Soda, 




. 6.74 

Chloride of sodium. 




. 23.37 

Phosphoric acid. 




. 2.02 

Sulphuric acid. 




. 26.38 

Carbonic acid, 




. 2.07 

Silicic acid. 




.63 

Sand, 




. 1.15 

Charcoal, . 




. 4.26 

Iodine, . 




99.60 

. !ir 


Calculated after deduction of sand and charcoal : — 


Peroside of Iron, . 



' . 


. 0.35 

Lime, 





. 8.92 

Hagnesti, . 





. 5.83 

Potash, 





. 20.75 

Iodide of potassium. 





. 0.23 

Soda, 





. 6.09 

Chloride of sodium. 





. 24.81 

Phosphoric acid. 





. 2.14 

Sulphuric acid, 





. 28.01 

Carbonic acid, 





. 2.20 

Silicic acid, 





. 0.6T 

100.00 


The Laminaria digitaia was twice examined. The first speci- 
men was obtained late in autumn, or rather in the beginning of 
winter, the other in early spring. In the former specimen, sepa- 
rate analyses were made of both stem and frond, but in the latter 
the frond had been almost destroyed, and there was not a sufficient 
quantity for this purpose, so that the stem only was examined. 


Laminaria IHgitata, 


Water, 



Stem. 

. 88.69 

Protein compounds. 

, , 


. .98 

Ash, 



. 6.46 

Fibre, 

* • 

• 

. 4.92 

100.00 

Nitrogen, . 

> ; 

. . 

.16 


70.67 

2.01 

6.37 

22.05 
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A alt. 





stem. 

Frond. 

Iron peroxide, 


.20 

.49 

Lime, . 


7.11 

7.11 

Magnesia, 


2,69 

5.77 

Potash, 


5.48 

11.62 

Chloride of potassium, 


57.63 

25.94 

Iodide of potassium, . 


1.49 

2.04 

Chloride of sodium. 


15.09 

30.02 

Phosphoric acid, 


2.39 

2.59 

Sulphuric acid, 


2.20 

8.58 

Carbonic acid, 


4.05 

2.43 

Silicic acid. 


.32 

.97 

Sand, . . , . 


1.27 

1.68 

Charcoal, 


.13 

.67 



100.06 

99.81 

Iodine, 

. 

1.14 

1.66 

Eesalts calculated after dednctlou of sand and charcoal : — 



Stem. 

Frond. 

Peroxide of iron, 


0.20 

0.60 

Lime, • • • 


7.21 

7.29 

Magnesia, 


2.73 

6.91 

Potash, • • 


5.55 

11.91 

Chloride of potassium. 


58.42 

26.69 

Iodide of potassium, . 


1.51 

2.09 

Chloride of sodium. 


15.29 

30.77 

Phosphoric acid, 


2.42 

2.66 

Sulphuric acid. 


2.23 

8.80 

Carbonic acid, . 


4.11 

2.49 

Silicic acid. 


0.33 

0.99 



1.00.00 

100.00 

Laminaria Ligitata. 


Second specimen of very large size. 



Water, 



. 77.31 

Protein compounds. 

, , 

« « 

. 3.32 

Fibre, &c.. 

, , 


. 8.98 

Ash, 

• 

• • 

. 10.39 




100.00 

iN'itrogen, 

, , 

• • 

, 0.53 


Ash. 



Peroxide of iron, . 


• • 

, 0.41 

Lime, 



, 4.19 

Magnesia, 



. 9.92 

Potash, 

« % 


, 11.02 

Chloride of potassium, 



. 23.42 

Iodide of potassium. 



. 1.11 

Chloride of sodium. 



. 17,63 

Phosphoric acid, . 



, 1.69 

Sulpjbiuric acid, . 

* • 


. 6.58 

Carbonic acid. 

• • 


. 18.80 

Silicic acid. 



. 1.09 

Sand, 


• « 

. 8.37 

Charcoal, 



. 1.13 

. 



100.16 

Iodine, 

• 

• 

. 0.85 
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The same, calculated after deductloa of sand and charcoal : — 


Peroxide of iron^ . . , • . . 0,45 

Xiime^ ••*•••• 4*62 

Magnesia, 10.94 

Potash, ....... 12,16 

Chloride of potassium, ..... 25.83 

Iodide of potassium, ..... 1.22 

Chloride of sodium, • . . . . 19.84 

Phosphoric acid, ...... I .75 

Sulphuric acid, ...... 7.26 

Carbonic acid, 16.28 

Silicic acid, ...... 1.20 


100.00 

A comparison of these analyses^ as might he anticipated, shows no 
very remarkable peculiarities ; on the contrary, unless we except 
the presence of iodine, there is nothmg to distinguish them in a 
marked degree from land-plants, and there is a general similarity 
in the results of all the analyses. The most striking difference 
occurs in the first specimen of Laminaria, which contains a much 
larger proportion of water, and smaller quantity of nitrogen, than any 
of the others. On the other hand, the lar^e plant which formed the 
subject of the second analysis of this species, greatly surpasses the 
others, containing 0.53 per cent of nitrogen, and upwards of 10 
per cent of ash. These quantities exceed the proportion of the 
same elements usually found in land'^plants ; but we should err 
greatly if we assumed' these to he the standard quantities. In 
met, if we take the mean of the two analyses, we find that it 
approaches very closely to the results obtained from the other two 
species. ^ The analyses, however, would seem to indicate that the 
Laminaria increases in value as it approaches to maturity, although 
it would require a much more extended series of experiments 
to determine this with certainty, and the fact, though interesting 
theoretically, would have little bearing on the practical question of 
the use of these plants as manures. 

Setting aside minor peculiarities, such as the presence of iodine, 
it may be said, that so far as their use as a manure is concerned, 
there is little difference between sea-weeds and ordinary land- 

S lants. Manuring with fresh sea-weeds may therefore be consi- 
ered as substantially the same as green-manuring, and similar 
effects may be anticipated from it. We should expect to find a 
rapid action soon after the application of the manure, and such is 
in fact the effect usu^ly observed when the weeds are applied in 
the fresh state. ^ It is in this condition that they are most com- 
“^^*7 employed in the southern and eastern coasts of the island ; 
and It has long been matter of observation, that even when simply 
spread upon the surface, they disappear, and become incorporated 
with the soil, with singular rapidity. In the north, however, where 
the sea-weeds are relied upon for the main proportion of all the 
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manure to be applied to tbe soil, it is custoinai-y to accumulate 
lar^e heaps, -which are allowed to stand sometimes for some months, 
during which time they undergo a species of fermentation or putre- 
fication, lose to a great extent their form, and are converted into 
a pidpy mass, with a peculiar and very disagreeable smell. A 
specimen of the sea-weed sent to the laboratory had fermented so 
strongly that the head of the small keg in which it was contained 
was forced out by the pent-up gases which had been generated 
during the decomposition. The analysis of this substance, which 
had been very carefully selected, so as to give a fair average of 
the substance in the state in which it is applied to the soil, gave 
the following results : — 


Water, 

Protein compounds, 
Fibre, . 

Asb, . 


SOM 

2.85 

6.40 

10.31 


Nitrogen, 


100.00 

0,45 




Peroxide of iron, 
Lime, 

Magnesia, 

Potash, 

Chloride of potassium, 
Iodide of potassium, 
Chloride of sodium. 
Phosphoric acid. 
Sulphuric acid. 
Carbonic acid, . 

Silicic acid, 

Sand, . . 

Charcoal, 


1.65 

12.75 
4.55 
8.97 
6.40 
1.18 

15.51 

3.23 

4.37 

9.54 

2.11 

28.75 
0.81 


99.82 


The same, recalculated without sand and charcoal :• 


Peroxide of iron, ..... 2.35 

Linao, 18.15 

Magnesia, ...... C.48 

Potash, ...... 12.77 

Chloride of potassium, .... 9,10 

Iodide of potassium, ..... 1.68 

Chloride of sodium, ..... 22.08 

Phosphoric acid, ...... 4.59 

Sulphuric acid, ..... 6.22 

Carbonic acid, . . . ^ . 13.58 

Silicic acid, ...... 3.00 


100.00 

The principal diiFerences in composition between this and the 
analysis of the individual species lies in the ash, which contains a 
much larger quantity of lime and phosphoric acid, and a smaller 
TEANS.— JULY 1856. 2 0 
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amount of potash salts. The increase^ in the former , which are 
nearly double the highest quantity obtained from the weeds when 
analysed separately, I atti-ibute to the compost containing all the 
small shells and marine animals usually^ found attached to the sea- 
weeds. In analysing the different species, all foreign matters were 
carefully removed, but the composted or half-putrefied mass was 
analysed exactly as it came into my possession. It is scarcely 
necessary to observe that shells and animal matters must increase 
the quantity of lime, phosphoric acid, and nitrogen ; and their pre- 
sence, so far from being injurious, is greatly advantageous, and in 
collecting the weeds, care should be taken to gather along with 
them every trace of animal matter which is to be found. 

In estimating the value of sea-weed manure, it may be most 
correctly compared with farmyard manure, for both substances are 
of vegetable origin j and though the latter contains also abundance 
of animal excretions, yet even they are indirectly derived from the 
food of the farm animals. Hence it follows that sea-weeds, like 
farmyard manure, supply to the soil all the constituents of land- 
plants, and that in proportions pretty nearly the same as those 
which are to be cultivated upon it. In contrasting it with the 

{ lublished analyses of farmyard manure, a very remarkable simi- 
arity is found to exist in the composition of the two. Tarmyard 
manure is found to contain, in round numbers, 80 per cent of water, 
and 0,4 of nitrogen. The latter, which by some writers has been 
considered to be above the average of ordinary farm manure, 
appears, therefore, to show that the sea-weeds, weight for weight, 
somewhat surpass that substance. Much of course will depend 
upon the proportion of the different species of weeds contained in 
the mass applied, for a reference to the analysis of the Fv,cu8 vesi-- 
mlosus shows that it has only three-fourths of the quantity of 
nitrogen which we have stated to be contained in farmyard 
manure. And taking this into account, it would appear probable 
that the average value of the sea-weed manure may, as regards 
the nitrogen, he taken as equal to that of the ordinaiy farmyard 
manura Exactly the same observation applies to the inorganic 
constituents, which differ chiefly from those of farmyard manure 
in containing a smaller quantity of phosphoric acid. 

The preceding observations are sufficient to show the importance 
of sea-weeds as manure, and perhaps may direct attention to the 
more careful preservation and larger employment of that which is 
thrown up on many parts of our coast. In the more highly culti- 
vated districts, where artificial manures are in common use, there 
is perhaps some disposition to undervalue the gift which Providence 
casts upon our shores, and to allow it to some extent to go to 
waste. Indeed, it is chiefly when a sevei’e storm throws up a large 
quantity just at the proper seasou for its application, that it is 
much made use of in those localities, and there is rarely any attempt 
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at systematic collection. On the northern coasts, and particularly 
in the islands, it is very different. There it is systematically col- 
lected either for kelp or for manure. Formerly, when the price of 
kelp was high, all the weeds which could be collected were used for 
its manufacture ; but latterly, the price having fallen, and the fact 
that kelp is valued chiefly for its iodine, having restricted the 
manufacture principally to those weeds which contain that sub- 
stance in abundance, large quantities are now available as manure. 
Its importance in those localities where the number of cattle is 
small, and the supply of farmyard manure on most farms extremely 
limited, cannot be over-estimated. The ease with which all sea- 
weeds pass into a state of putrefaction, adapts them also in a peculiar 
manner to a cold and damp climate, where the decay of the ordi- 
nary organic constituents of the soil is likely to be very slow. It 
is well known that the carbonaceous constituents of a manure are 
chiefly valuable because they produce by their decay a largo 
quantity of carbonic acid, which is not only available as a source 
of carbon for the plants, but likewise promotes the disintegration 
of the mineral substances contained in the soil, and sets them at 
liberty in a state in which they can be taken up by the plants. The 
necessity for this, which exists everywhere, is doubly great in those 
northern districts where the prevailing soils are produced from 

g ranite and the allied rocks, which are peculiarly distinguished by 
leir slow decomposition, and require the assistance of all the dis- 
integrating agents it is possible to obtain. 

As regards the best method of applying sea-weeds, little can bo 
said. It is probable that the plan now in use of allowing them to 
lie until decomposition has commenced, and then ploughing in, is, on 
the whole, the best for general use. It admits of question, how- 
ever, whether composting them with soil might not be in some in- 
stances attended with advantage. These, however, as well as other 
questions connected with their use, can be determined only in the 
field, and deserve to be made the subject of careful comparative ex- 
periments. Indeed, an experiment in which the sea-weeds were 
tried against an equal quantity of farmyard manure, and under 
precisely similar circumstances, would be of much value. As the 
quantity of phosphoric acid is not large, it is possible that advan- 
tage might be derived from the use of bone-dust or superphos- 
phate along with the sea-weeds. 

While enlarging so much on this subject, it may not be out of 
place to add a few words on the use of kelp as a manure, the more 
especially as it seems to deserve more attention than it has yet re- 
ceived. I have been informed by a person who has paid much 
attention to the manufacture of kelp, that he induced some farmers 
to make trial of it many years since, but that the results obtained 
were not sufficiently favourable to induce them to persevere in 
using it. The cause of this is not very apparent, unless it be that 
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the kelp was employed alone. Judging from the fact that it con- 
tains all the mineral constituents of plants, we should at least ex- 
pect some effect from' it ; and probably, if combined with suljphate 
of ammonia or some other ammoniacal manure, it might be found 
useful. But I am more particularly induced to direct attention to 
it again in connection with the highly remarkable result obtained 
from the application of the muriate of potash to potatoes last season. 
Kelp contains nearly one-third of its weight of potash salts, among 
which muriate of potash (chloride of potassium) is the most abun- 
dant ; and as it would prove a cheaper source of this salt than any 
other, it might be tried on potatoes. Of late years, kelp has been 
occasionally employed by the manufacturers of artificial manures 
as a source of alkaline salts, but the inducement to use it is merely 
its low price, and there is no reason to suppose that it adds to the 
value of these manures, but rather the reverse. This, howeyei% 
does not prevent its being useful in particular cases, although it is 
of no advantage in ordinary artificial manures, which are bought 
solely for the sake of ammonia and phosphates. 

COMPOSITION OF KILN-DBIED DRAFF OR BREWERS* GRAINS. 

Brewers' grains — or draff, as it is commonly called in Scotland— 
has always been accounted a valuable food for cattle, but its use is 
greatly limited by the large quantity of water it contains, and its 
Eability to become sour and unpalatable to the animals when kept 
for any length of time, especially in warm weather. The extent to 
which these circumstances bear upon its use may be easily under- 
stood, when it is known that draflf, in the state in which it is de- 
livered to the farmer, usually contains about 75 per cent of water^ 
so that for every ton of nutriment it is necessary to transport 3 tons 
of useless matter. In fact, there are very few farmers who are in 
the position to spare horses and men to bring the requisite quantity 
at suflBciently frequent intervals for the supply of their stock, oven 
when the distance is small. Hence its use has been chiefly confined 
to town dairies in the immediate neighbourhood of breweries, where 
the^ expenses connected with its use are to be set against those 
which must be incurred in the carriage of other foods from the 
country into the town. The consequence is that dx’aff is generally 
a cheap food, especially in towns containing large breweries, and 
any means of reducing the cost of transport would be to extend 
greatly the sphere within which it could be profitably used. 
The idea occurred to Mr Finnie, of Swanston, that it might be 

S ossible at a moderate price to kiln-dry the grains, by which a 
ouble advantage might be gained: 1st, The cost of transport 
would be diminished to about one-fourth of that of the wet draflE! ; 
2d, When dry, it might be preserved for any length of time with- 
out undergoing further change, — and thus it would no longer be 
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necessary to bring it to the farm just at the time it is to be used, 
but the supplies might be obtained at any time that horses and 
men happened to have no other work. Mr Finnie’s idea has been 
carried out by Messrs Berwick & Co. of Edinburgh, who have 
produced in the ordinary malt-kiln a very^ dry and easily trans- 
portable article. The question which remained to be determined 
was, whether any deterioration of the grains would be produced 
in this way. A priori^ this was not to be expected, for all that the 
heat could do would be to expel the moisture, and it was no more 
likely that it should cause injury to the grains than to malt, which 
is dried in the same manner; but to settle all doubts on this 
point, as well as to fix the nutritive value of the article, I have 
made analyses of two portions of the same draff, the one before, the 
other after being dried. The method of analysis was the same as 
that made use of for any other feeding substance, and the results 


were: — 

Fresli. 

Xiln-dried. 

Water, .... 

74.67 

e.49 

Albuminous compounds, 

8.64 

16.14 

Fibre, .... 

20.36 

72.63 

Asb, • • . . a 

1.33 

4.74 


100.00 

100.00 

Nitrogen, 

0.58 

2.57 

The ash contained — 



Phosphates, .... 

0.72 

2.87 

Phosphoric acid combined with the alkalies, 0.06 

0.23 

In order to contrast properly these 

analyses, it is 

necessary to 

calculate the composition which the wet draff would have if all 

the water except 6.49 per cent were expelled from it. 

When this 

is done, we obtain the following numbers — 


Water, .... 


6.49 

Albuminous substances, 

» . • 

13.44 

Fibre, &c., .... 

, , , 

75.16 

Ash, .... 

. 

4.91 



100.00 


Here we find that the protein or albuminous compounds, on 
which the main value of the draff must depend, in the kiln-dried 
draff exceed by about 2.5 per cent those in the moist sample. 
This is manifestly to be attributed to irregularity in the moist 
sample, for it is very difficult to obtain two samples quite the 
same, owing to the variable proportion of husk and grain in dif- 
ferent portions. We may, at all events, look upon these analyses 
as confirming the opinion that no injury is done by kiln-drying. 

In estimating the value of the dried draff in comparison with 
other feeding stuffs, a difficulty of some importance occurs. We 
know that the nutritive value of all sorts of foods depends on the 
presence of two great classes of substances, the albuminous and 



360 


PEOCEEDINGS IN THE LABORATOET. 


the saccharine or starchy, — ^the former of which supplies the waste 
of the muscular tissue, and is converted into fleshy the latter partly 
supports respiration, and is in part converted into fat. In the 
process of malting, the starch naturally present in the grain is 
changed by a remarkable chemical action into sugar, which is 
ptracted by the mashing, and subjected to fermentation in brew- 
ing. The draff or ^ains which remain are therefore more or less 
completeljr deprived of their starchy and saccharine matters, while 
the albuminous compounds, of which the greater part is insoluble 
in water, are left behind. The extent to which the extraction of 
the saccharine matters of the malt is carried, varies with the 

a uality of the beer produced, but is generally pretty complete, so 
lat draff may be considered as a food deriving its value mainly 
from its nitrogenous compounds. If we could affix a separate value 
to each of these classes of nutritive matter, nothing would be easier 
than to define the value of the draff ; but this cannot be done with 
any degree of certainty, for the value of any food depends on its 
containing a proper proportion of both, so that the balance between 
the two great processes of respiration and assimilation may bo 
properly maintained.^ Hence it is obvious that^ as these two pro- 
cesses must proceed simultaneously, any food which does not supply 
the elements required for both must he disadvantageous, because 
that which happens to be present cannot produce its full effect 
without the other. In fact, if the respiratory elements be deficient, 
a certain quantity of the flesh-forming constituents of the food must 
be diverted from their natural use, and employed to support the 
function of respiration for which they are not naturally fitted ; and 
conversely, if the respiratory elements are in excess, that function is 
satisfied with a quantity of food incapable of supplying the neces- 
sary amount of nitrogenous matter. Although it is impossible 
definitively to settle the relative money-values of the different con- 
stituents of food, a hypothetical case may serve to render our 
meaning more apparent. Let us suppose that an animal requires 
equal quantities of each of these classes of nutritive matters, and 
that we had a food containing them in that proportion, and let us 
further suppose that the respiratory elements have just half the 
value of the flesh-forming ; then, of course, one-third the value 
^ question would depend upon the former, and two- 

thirds upon the latter. But if this food were deprived of its respi- 
ratory elements, it would have less than two-thirds its former value, 
because a portion of the flesh-forming constituents would have to 
do duty as respiratory, and their value would consequently be 
reduced to the standard of the latter. According to our hypothesis, 
one half of the protein compounds would have to be employed in 
i^s way , so that the value of the food would be reduced to a half* 
We do not mean to ’give these numbers as at all approximating to 
the truth, but merely as an illustration of the mode in which the 
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absence of the respiratory elements in any kind of food produces a 
diminution in its nutritive value greater than might be at first sup- 
posed, and which it is particularly necessary to point out in the 
present case. It has been always held that the value of a food is 
to be determined mainly by reference to the proportion of niti’o- 
genous matter it contains, and tables have been constructed by 
Boussingault, myself, and others, in which, the value of different 
feeding substances has been determined in this way ; and in most 
natur^ foods it is sufficiently accux*ate. Nature has carefully pro- 
vided that, in those substances she supplies for the food of animals, 
the proportion of the constituents shall be such as is requisite for 
the proper supply of their wants, and particularly she has always 
provided abundance of respiratory elements, so that the determina- 
tion of the quantity of nitrogenous matters affords sufficient data 
for a comparison of the nutritive value of such substances. But 
the case is greatly altered when man provides a food from which 
he has deliberately removed the whole or greater part of one of the 
great classes of nutritive matters. 

I have been led to make these observations, because, if we com- 
pare the kiln-dried draff with other substances in the ordinary way, 
we should over-estimate its value. It contains upwards of two and 
a-half per cent of nitrogen, while ordinary grains do not on the 
average contain more than two ; and hence we should at first sight 
be led to entertain the opinion that kiln-dried draff is more valu- 
able as food than the grain from which it is derived, and more 
than half as valuable as the best oil-cake. The statements just 
made will suffice to show that this opinion would not be confirmed 
by practice, and that a considerably lower value must be attached 
to it. What deduction should be made in this way it is impossible 
to say, but it is probably considerable — ^indeed, even the nitrogenous 
matters must have a reduced value, because, of course, that part of 
those substances which is soluble in water must have been removed 
along with the sugar, and only the insoluble, and consequently less 
easily available proportion left behind. This, however, is a point 
which chemistry cannot determine ; it must be done by actual feed- 
ing experiments ; and an accurate series of trials with kiln-dried 
draff would not only be practically useful, but might be of much 
general importance in enabling us to arrive at some conclusions 
on a point regarding which we are at present very much in the 
dark. 

OOMPOSITIOIir OF THB SEWAGu’ DEPOSIT OF THE EDINBUBOH DBAIEB. 

In a paper upon sewage manure, published some years since in 
the Transactions, I have given a complete analysis of the sewage- 
water of Edinburgh, in the state in which it is used for irrigating 
the^ meadows round Lochend. I have now the opportunity of 
giving an analysis of the deposit formed on allowing this water to 
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stand in a tank, and which is applied as a manure on some of the 
farms in the neighbourhood — 


Peroxide of iron and alumina. 



4.45 

Lime, 

• • 



1.74 

Magnesia, . 

• • 



. 0.39 

Potash, 




. O.lO 

Soda, 




0.06 

Phosphoric acid, . 




1.08 

Sulphuric acid, 




0.16 

Sand, 

• • 



. 20.61 

Organic matter, . 

• • 



. 17.96 

Water, . . 

• 



. 53.66 


• « 



100.00 

Ammonia, 

. 

. 

• 

. 0.93 


This analysis is interesting as confirming the opinion expressed 
in the paper alluded to, regarding the futility of the expectation 
entertained by some persons of the conversion of sewage deposit into 
a valuable manure, capable of making us independent of guano 
and other foreign manures. If we estimate the value of this sub- 
stance in the manner usually employed for manures — that is to say, 
estimating phosphoric acid at IJd. per lb., or £14: per ton, and 
ammonia at 5d. per lb., or £5Q per ton — it appears that the sewage 
deposit is worth about 13s. 6d. per ton. It contains, however, 
upwards of 50 per cent of water; and supposing that to be ex- 
pelled by some artificial process, the residue would then be worth 
about^l) 7»*.per ton. ^at this deposit may he, under certain 
circumstances, a valuable substitute for farmyard manure, when 
applied to the extent of 10 or 12 tons per acre, is obvious from the 
analysis, and expei’ience has shown this to be the case. But it is 
equ^Iy dear that it has no claims to be considered as portable 
manure, nor is it in the least degree likely that it can ever become 
a substitute for guano, or other artificial manures. It may appear 
almost needless to refer to this subject again, after the ver;f decided 
opinions expressed both by Mr Way and myself; hut it would 
seem that the warning which chemists have given on this point 
has not had its full effect. Abundance of plans Tor precipitating 
sewage-water are constantly put forth, very frequently by persons 
profoundly ignorant of chemistry, and who sometimes persist in 
asserting that their method has met the approbation of chemists. 
Some of these plans, I am told, are about to he employed, and 
persons have been found rash enough to invest capital in a manu- 
facture which chemistry pronounces to be certainly unprofitable. 
It is well, therefore, to point out, once more, that none of the pro- 
cesses recently proposed cause any true precipitation of sewage- 
water — ^that is to say, none of them cause substances naturally in 
solution in the water to become insoluble ; they only act by caus- 
ing a more rapid subsidence of the insoluble matters, and cannot, 
therefore, produce a manure of higher value than the natural 
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deposit, unless tliejr be dried by some artificial process, which, how- 
ever, is not at all likely to pay. 

NOTE ON SOMiB ANTIFIOIAL MANtTBES. 

It frequently happens that substances are sent to the Laboratory 
for analysis, the results of which are of interest, as showing the 

f recautions re(]^uisite in the purchase of manures. Some of these 
have from time to time published in the Transactions, and I 
may add at present a few more, several of which are curiously 
illustrative of the way in which dealers attempt to mislead, by 
applying to their articles names to which they are in no degree 
entitled. 

HoTTirdust . — ery considerable variety occurs in the quality of 
this substance, owing to the intermixture of sand and other im- 
purities. The two analyses which follow illustrate ^ this very 
clearly : — 


Water, , • 

Organic matter. 

• 

I. 

8.17 

11. 

9.85 

• 

85.11 

66.17 

Phosphates, , 


3.58 

8,84 

Carbonate of lime. 


. 1.15 > 

1.36 j 

4.86 

Alkaline salts, 


Sand, 


0.64 

16.20 

Ammonia^ 


100.00 
. 15.68 

100.00 

10.89 


The first consists entirely of horn in a state of great purity, but 
the second contains 16 per cent of sand, and a much smaller quan- 
tity of ammonia. The former, reckoning the ammonia and phos- 
phates at the usual rates, is worth exactly £9 per ton, and the latter 
only C&6, 7s, 

lied Sulphate of Ammonia , — ^TJnder this name a dark-red powder, 
smelling slightly of gas water, has come under my notice. It is 
acid to test paper, and gives olF a comparatively feeble smell of 
ammonia when mixed with lime. Its composition was — 


Water, 





20.02 

Organic matter, 

Sulphate of ammonia, 


• 



18.85 

14.67 

Peroxide of iron, 


« 


« 

6.11 

Sulphate of lime, 




« 

24.04 

Alkaline salts. 




• 

4.74 

Sulphuric acid, 




0 

4.86 

Sand, . 




0 

6.31 

100.00 

Ammonia, 

• 

. 

. 

• 

8.78 


To name a substance which contains 14 per cent of sulphate of 
ammonia as if it consisted entirely or mainly of that compound, is 
an obvious deception, by which, no doubt, many persons have been 
taken in. It is not worth more than ^2, 2s. per ton. 

Blood Manure - — Chemists and fanners, I believe, concur in nn- 

TRANS.— JULY 1856. 2 D 



364 PROCEEDmaS IN THE LABORA.TORT. 

derstanding by this name a manure, composed chiefly or entirely 
of dried blood, and it bears the highest price of any manufactured 
manure. It is right, therefore, that it should be known that a 
manure is sold under that name, which is no more than a super- 
phosphate of rather low quality, and contains an extremely small 
quantity of ammonia. Its analysis gave— 


Water, 

Oxganic matter, 

Sohible pboapliates, . 
Insoluble phosphates, 
Sttlphate of lime. 

Sulphuric aci^, 

Alkaline salts, 

Sand, 



13.25 

12.26 
10,35 
16.27 
35.41 

7.87 

0.59 

4.00 

Ammonia, . 



100.00 

0.20 


If this substance had been sold as a superphosphate, it would 
have been correctly named ; to call it .a blood manure is to mislead 
the purchaser, and either to induce him to pay a higher price than 
the actual value of the substance justifies, or to buy a manure which 
may not be suited to the crop to which he applies it. 
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THE CULTIVATION OP MANOOLB-VrUEZEL IN SCOTLAND. 

(Diteusiioa at MonMf Meeting, held 26th March 1856.) 

Mr Wilson, Edingtou Mains, Berwickshire, said, — In a meet- 
ing like this, called for the discussion of a question previously 
fixed upon, and duly announced, it is a fair and natural inference 
that the person who opens the discussion has been selected for the 
duty because of some special experience which he has had in the 
matter about which he is to speak. He owed it, therefore, to the 
audience, and to himself, to state,* at the very outset, that he pos- 
sessed no such qualification. He had, indeed, many years ago, an 
opportunity of observing somewhat closely the management of 
the Mangold-wurzel crop, during a temporary residence in one of 
the midland counties of England ; but his acquaintance with it as 
a crop cultivated on the farm which he occupied, was virtually 
limited to a solitary trial made last year, and that extending only 
to a couple of acres- As he had, however, for several years past 
suffered much from diseased turnip-crops, he was on that ground 
a fitting representative of the numerous class of farmers who must 
be anxious to hear of some available substitute for the turnip in 
cases where its growth has become precarious. It was true, no 
doubt, that a liberal dose of lime can in general be relied upon as 
an effectual antidote to the finger-and^toe disease, to which the 
turnip is now so subject ; but this remedy is too costly to be re- 
sorted to unless near the beginning of an ordinary lease, and 
hence some che^er and more generally available remedy is much 
to be desired, it seemed to him that hitherto we have sought for 
the remedy too exclusively in something to be applied to the soil ; 
whereas, reasoning from the analogy of the crops, as well as from 
ascertained facts regarding the turnip itself, there are gx’ounds for 
inferring that the evil is due, to some extent at least, to the too 
frequent repetition of this crop at brief intervals on the same sdlls. 
We know tnat, in order to obtain a good crop of red clover, we 
must now sow it less frequently on the same fields than could at 
one time be done. We know also, that in the case of grain-crops, 
much benefit accrues from the frequent substitution not only of 
ohe species for another, but even of varieties of one species for 
each other. We are told, no doubt, by some of our advisers, that 
we ruin the constitution of our cultivated crops in our attempts to 
improve them, by selecting, transplanting, hybridising, and such 
like, and still more by our excessive applications of concentrated 
manures. He did not believe in this; but certainly it was a not- 
able fact, and one full of lessons of many kinds,, that just when, by 
means of an improved system of drainage, better implements of 
husbandry, and an unlimited command of extraneous manures, we 

TRANS.— OCTOBEE 1866, 2 R 
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had acquired, as it seemed, the power of increasing indefinitely 
the extent and weight of our turnip-crops, we should find our pro- 
gress arrested, and our plans marred, by the rapid increase of a 
mysterious disease* It was of the utmost importance that perse- 
vering efforts should he made to ascertain the nature and causes 
of Jinger-and-toe disease,* and to discover, if possible, a more 
available remedy for it than we at present know of ; but in the 
mean time we had, he thought, grounds for interpreting the in- 
creased prevalence and virulence of it as a hint from nature that 
we are transgressing some of her laws, and that it is time for us 
to resort to a greater variety in our root-crops. Most of us, he 
supposed, had already taken the hint to this extent, that we study, 
in successive rotations, to alternate the Swede with the white or 
yellow turnip, and occasionally, also, with i^ape or cabbages. Con- 
siderable benefit had undoubtedly accrued from this expedient, 
but the palpable defect in it is, that the plants now enumerated, 
however much they may differ from each other in some of their 
qualities, are all members of one family, and- hence are all liable 
to the same diseases, and to the attacks of the same insect-enemies* 
What we want, therefore, is some plant botanically unallied to the 
turnip, and yet capable of taking its place as regards hulk of pro- 
duce, fitness for cattle-food, capacity of being stored for future use, 
and adaptation to our established systems of husbandry. What- 
ever might here be urged on behalf of the carrot, parsnip, or 
potato, ‘ li cannot, he thought, he questioned that the mangold- 
wurzel covers all these conditions more fully than any other plant 
with which we are acquainted. And here comes up the important 
question, Does the climate of Scotland admit of the successful cul- 
tivation of this plant ? He was glad to say that the materials for 
a satisfactory solution of this question are more abundant, and 
more condusive, than he was aware of, until he began to prepare 
for taking part in this discussion. 

It had been usual with those who have treated of the cultivation 
of mangold-wurzel, to describe it as peculiarly susceptible of injury 
by frost, and, assuming that this injurious condition of the atmo- 
sphere is of more frequent occurrence in Scotland than in England, 
to infer and assert that, on this account, the plant cannot be culti- 
vated with certainty of success in North Britain. He was quite 
aware that in the south of England crops of mangold can easily be 


I take this opportunity of protesting against those attempts which have recently 
been made to innovate upon our established phraseology. Certain writers have 
taken it upon them to tell farmers that anbury is the proper name for that disease in 
turnips .which they call and that the latter name should be used to 

signify that mere habit of growth in turnips, carrots, &o., which farmers and gar- 
deners have hitherto indicated by saying that they were forlced. I am much mis- 
taken If the agncultnral community do not agree with me in adhering to the old no- 
menclature, both as being sanctioned by long usage, and in itself more appropriate, 
tarn that which is now sought to be thrust upon us.—/. TT* ^ ^ 
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grown of a weiglit per acre and general excellence, far superior 
to what we can hope ever to attain in Scotland ; but he believed 
that this superiority is owing entirely to the higher range of sum- 
mer heat with which the south is favoured, and not at all to its 
exemption from frosts. Indeed, his impression was that unseasonable 
frosts are of quite as frequent occurrence, and of quite as great 
intensity, in the south of England as they are with us. But how- 
ever this may be, the fact is that the mangold can sustain with 
impunity a greater amount of frost than it gets credit for. In 
proof of this, he had to state that, in answer to numerous inquiries 
addressed to parties who have cultivated mangold in Scotland for 
many years, he had received the invariable assurance that they 
had never lost a crop by frost, either in spring or autumn. And 
his own experience, limited as it was, happily enabled him to speak 
decisively to this point. For in the ni^ht preceding the 17th of 
June last we experienced^ in Berwickshire, a frost so severe, that 
damp clothes exposed to it were found at day-break to be as stiff 
as boards, shallow pools had a coating of ice, and the herbage was 
crisp and glistening with hoar-frost. Young potato-shoots were 
blackened by this low temperature. In his own case, several 
pieces of oats growing on muiry soil, which up to that date had a 
most luxuriant appearance, at once succumbed to this frost, and 
exhibited, during the remainder of the season, that condition whidi 
farmers call slain. And yet the young mangold plants escaped 
scaithless. Again, during the night preceding the 7th of Septem- 
ber, the frost was so intense that whole fields of potatoes had the 
haulm blackened, and many a field of spring wneat had its yet 
milky grains frosted; but the mangold-wurzel, although its 
leaves were rendered flaccid at the time, soon recovered its fresh 
appearance, and gave proof that it had sustained no serious 
injury. It is true that mangold-wurzel will infallibly perish 
under those more intense frosts which the turnip can survive, al- 
though not without serious loss of its nutritive qualities. It is also 
true that a little more pains must be bestowed in storing mangold 
than appears to be thought necessary in the case of turnips; but 
this is more than repaid by the superior keeping property or the 
former when the necessary care is bestowed. 

On referring for information regarding the mangold crop to 
those tables of agricultural statistics with which this Society is so 
honourably associated, and which seem destined to throw light on 
so many subjects, he found that last year it was grown in every 
county in Scotland with three exceptions — ^viz. Oatthness, Suther- 
land, and Selkirk ; that in two-thirds of the counties the acreage 
of last year exceeded that of the previous one ; and that the gross 
increase in 1865, as compared with 1864, was 360 acres. It was 
farther to be noted, that this increase occurs diiefly in the counties 
in which mangold is most largely grown ; and in particular, that 
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two-thirds of the increase is in the counties of Ayr and Wigtown, 
which betwixt them engross 1350 of the whole 2300 acres grown 
in Scotland — a fact which seemed fairly to warrant the inference 
that the crop is most esteemed where it is best known. On turn- 
ing to the table which shows the rate of produce of our various 
crops, he found that in 19 districts the number of tons per acre 
set down for mangold exceeded those given for turnips ; that in a 
good many districts they were neariy equal; and that in the 
remainder, the deficiency of the mangold averaged about from 2 
to 3 tons per acre. In the case of Berwickshire — one of the 
counties in which mangold shows a higher rate of produce than 
turnips — he was aware that this superiority was more apparent 
than real, being due partly to the circumstance that the mangold, 
for the most part being as yet grown only in experimental plots, 
gets the choicest pieces of land, and these highly manured ; but 
chiefly to the excessive prevalence of disease in the turnip crop, 
which rendered it necessary to state the average very low. He 
thought it not at all unlikely that a similar explanation could be 
given in regard to other parts of the county; but after making 
foil allowance for all such modifying circumstances, it did appear 
to him that the statements now submitted to the meetilig esta- 
blished the fact that there was nothing in our Scottish climate to 
preclude us from growing fair crops of mangold-wurzeh This 
it followed as a necessary consequence of the posi- 
fien which he endeavoured to establish at the outset of mesa 
remarks, that it is sospeiimit to extend the cultivation of this crop. 
Let it, however, be observed that he rested this expediency, not 
on the intrinsic merits of the plant, great as these unquestionably 
are, but solely on the gi’ound of the increasing difficulty which we 
experience in obtaining a healthy crop of turnips. For he Tfas 
convinced that, while our comparatively moist and cool climate 
admits of our growing fair crops of mangold, it is yet so pre- 
eminently adapted to the full development of the turnip, that, 
disease apart, we shall always obtain more valuable crops of tur- 
nips than we can possibly do of mangold. In the south of Eng- 
land the conditions are exactly reversed, for with a hot and dry 
summer climate, and a prevalence of clay soils, the mangold ex- 
cels the turnip there still more than the latter does the former 
here. 

In that extended cultivation of mangold-wurzel, which, in our 
actual circumstances, he believed to be expedient, and expected to 
take place, he saw that this crop would, with us, have to contend 
with an element of disadvantage in addition to that one of cli- 
mate to which he had just referred. Were we to grow it solely for 
its intrinsic merits, we should select for it our best clay loams ; but 
as these are precisely those on which the turnip is least liable to 
dbeas^ and as we propose to extend its cultivation as m expo- 
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client for diminishinff the risk of loss by unsound turnips, we shall 
inevitably be found selecting for it those fields, or portions of 
fields, in which we know that risk to be greatest. This super- 
added drawback did not, however, abate his opinion of the ex- 
pediency in question, since it is better undoubtedly to have a 
moderate crop of mangold than a diseased one of turnips. 

He had already occupied too much time to admit of his going 
into detail with regard to the general management of the mangold 
crop ; nor could he excuse himself for doing so when he believed 
that there were many gentlemen present who would give the 
benefit of their valuable opinion on these practical details. To 
one point only would he refer, viz. the mode of depositing the 
seeds in the ground. Like most Scottish farmers he must con- 
fess to a strong aversion to those tedious methods of dibbling and 
dropping the seeds by hand which are usually recommended in 
the sowing of this crop. There is, however, no reason why this 
operation should not be performed with the same celerity and pre*^ 
cision to which we are accustomed in the sowing of turnip-seed, 
and that too by means of a slight modification of the machines 
which we use for the latter purpose. He knew, for example, that 
where the old-fashioned revolving canisters with perforated belts 
are in use, all that is needed is to provide spare canisters, with 
holes wide enough to pass the large rough seeds of the mangold 
at the rate of from 6 to 7 lb. per imperial acre. As these seeds 
require to be kept near the surface, it is advisable to remove the 
hind rollers, and to trust to the falling in of loose soil after the 
passage of the coulter, for a suflSicient covering to the seeds. From 
what he could learn he was disposed to think that the water-drills, 
which are now getting into good repute in England, are superior 
to all other machines for sowing the seeds of the mangold-wurzel. 

With regard to the disposal of the mangold crop, he should 
also limit his remarks to a single point, and that suggested by the 
specialty of the circumstances under which it seems advisable 
that we should extend its cultivation. It is well known that to 
avoid the risk of injury by frost, the mangold crop should be stored 
about the end of October. It is also known that, unlike the tur- 
nip, it is when newly pulled neither so wholesome, so palatable, 
nor so nutritious as it becomes after it has lain for some months 
in. the store-heap. In short, one of its most marked good qnali* 
ties consists in its peculiar adaptation for spring use. If, then; we 
can succeed in growing fair crops of it on our light turnip-soils, 
it occurred to him that the best way of using it woula be to store it on 
the ground where it grows, by throwing the roots together into 
heaps of about a ton each, sprinkling over these heaps either the 
leaves of the crop or a little straw, and then covering them care- 
fully with a good coating of earth. In March and April the roots 
could be sliced and eaten on the ground by hoggets, and a 
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mangold-wdrzel crop would thus become out and out a substitute 
for a turnip one. 

lir Wbight, Hedderwick Hill, East Lothian, said — He had much 
pleasure in adding his experience on the growing of maj^old-wur- 
zel, ‘as hearing statements from members farming in different dis- 
tricts, and comparing them, was the true method of ajtTiving at 
facts on subjects of agricultural importance. 

Last season (1855) he grew five imperial acres, and, he might 
mention, his farm was situated on the sea-coast, near Dunbar. 
The crop was sown after wheat (on the turnip rotation), and man- 
ured in the autumn of 1854 with farmyard dung to the extent of 
30 tons per acre, which was deeply ploughed in. The spring 
management was similar to that of preparation for turnips, and 
when the land was drilled, special manures, to the extent of 6 cwt. 
per acre, were applied, — viz. 3 cwt. Peruvian guano, and 3 cwt. 
dissolved bones ; the seeds were dibbled in women, 15 inches 
apart, and the drills were 28 inches wide. Three kinds of man- 
gold were sown on the 2d of May (Orange gldbe^ Bed globe^ and 
Long red)^ and the subsequent cultivation by horse and hand hoe, 
the same as for turnips. From some of the seeds having been 
dheper sown than others, and not germinating, it was neoessaary 
in the middle of June to fill up the blanks, which was done by 
^tratlsplaMilig eome Of those thinned out, and with the exception of 
the tmusplanted ones not attaining the same size as those sown, 
they answered very well, as they grew to a tolerable size, and 
filled up the land. It has generally been found in Scotland that 
mangold is apt to shoot or run to seed, and it was found in this 
case to do so to the extent of nearly one-sixth of the whole crop. 
One portion of the shot ones was pulled up during summer and 
given to pigs, the other portion was allowed to remain, hut the 
stems were cut off. 

Towards the end of November the crop was taken up and 
stored, previously to which, however, the produce of three or four 
spaces of 12 yards square was carefully weighed, the roots being 
prepared in the same state as for storing, toppea, and the earth 
shaken off, and the average weight of the crop being 30^ tons 
per imperial acre, or 37 tons per Scots acre. In storing them, 
no knife was allowed to touch them, the leaves being screwed off 
and the roots shaken, so as not in any way to wound the plant ; 
they were then carted to the steading, and carefully piled (as 
carrots are), part being covered with straw without earth, part 
with earth alone, and part with straw alone. It was found that 
the best method of keeping was a good covering of straw, with, 
in the course of a few weeks, eai’th put on the top ; in fact, as 
potato-pits are made. 

Towards the middle of February a commencement was made on 
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the pits, for ewes and lambs, giving the roots gradually, in case 
of scouring the sheep ; and he considered that a much greater flow 
of milk is obtained from mangold than from swedes or turnips. 
Comparing it with swedes, as to the weight per acre, it was 
found that 10 tons more of the former were grown, but it is 
doubted if anything like the same amount of feeding properties 
are obtained for the great extra weight ; still in his district it 
might be advisable every season to apportion a part of the turnip- 
break to mangold. 

In conclusion, he might remark, that he prefers the Orange 
globe^ as being less stringy than the long-red, and much larger 
than the red-globe. . At the local show of roots at Haddington 
last December, specimens of mangold were exhibited, — ^those from 
Hedderwick Hill, under the above management, weighing 18 lb. 
eadi,, while some grown by Mr Dun, Tranent Mains, under a 
system of irrigation, weighed 24 lb. to 26 lb. each- 

* Mr E. Scot Skirving, Oamptoun, East Lothian, said — The^ in- 
terest which, for a good many years, he had taken in the cultiva- 
tion of mangold-wurzel, induced him to say a few words on the 
subject. Observing how very frequently the turnip crop is ex- 
hausted during spring, while frost or cold east winds too frequently 
retard till June a full supply of fresh vegetable food, and thinking 
how this deficiency could be best supplied, his attention was turned 
to mangold-wurzel, which seemed to be well adapted for the 
purpose. 

English farming had proved the great capabilities of this root, 
its nutritive properties, and its vast superiority over the turnip as 
regards keeping, whilst the fact that he had once seen a very heavy 
crop growing in East Lothian, proved that, in favourable situa- 
tions at least, there was no absolute barrier to its successful culti- 
vation in Scotland. 

He therefore — though on a very small scale — ^began to sow some 
mangold every year, and as a coiToboration of what Mr Wilson 
had said of the increased cultivation of the root, he might mention, 
that having at first gained premiums given by this Society, and 
those which the East Lothian society (at his own suggestion) 
annually oiSfer, he now found himself lost in a crowd of competi- 
tors, by several of whom, such as Mr Dun of Tranent, he was 
completely distanced. * 

Like the previous speaker, he had tried most varieties of the 
mangold, and had found the orange-globe and the long-red the 
two best, though the latter Is still more liable than the former to 
that most formidable of all the evils we have to contend with in the 
cultivation of the root, viz. running to seed. The mangold should 
be sown during the last days of April or beginning of May, the 
seed being barely covered with soil ; and to prevent blanks, and the 
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better to permit the removal of plants that early threaten to shoot, 
he thought the seeds should be strewn continuously along the drill, 
and not dibbled in. With regard to storing the roots, they should 
be removed in November, before hard frost had set in, and they 
should be treated in * the same manner as potatoes, being covered 
with earth as well as straw. He once lost a great many roots from 
the want of earth, the frost penetrating completely through a 
double covering of straw. He could not approve of Mr Wilson’s 
suggestion that they should be stored in heaps on the field where 
they grew, because, by so doing, the ground could not be at once 
ploughed up, and thus one of the advantages of the crop would be 
lost, viz. its early removal permitting wheat being sown after it in 
autumn. 

The mangold must not be used till it has been some months 
kept. In autumn and early winter it does not seem to be whole- 
some food, but after it has been three or four months in the pit it 
may be freely used, and in spring it becomes invaluable for cows, 
and for ewes and lambs. The mangold is an expensive crop, costing 
more trouble, and requiring more advantages of soil and climate 
than the turnip. He feared, therefore, that it cannot be looked to 
it as a substitute, to any lai'ge extent, for that crop in Scotland ; 
but as a highly useful, indeed as an invaluable supplement and ad- 
dition to the stored food fot stock, he thought mangold-wurzel 
woti^y, ill m eminent degree, of the attention of agriculturists. 

Mr Elliot, Hardgrave, Dumfries, said — The Lockerbie Farmers^ 
Club Laving been alluded to by the chairman, and his name men- 
tioned in connection with it, he might mention that three years 
ago the Club, noticing the gradual increase of the disease, finger- 
and-toe, in the turnip crops of the district, considered it would be 
advisable for a number of the members to try the cultivation of 
mangold as a substitute, in the event of the disease becoming more 
destructive. This was done ; andthatyear he selected afield, composed 
of various descriptions of soil, for the experiment, the upper end of 
the field having been moor, at no distant period, with a black sur- 
face, but now drained and reclaimed. The middle portion of the 
field was light turnip-soil, the under end being deeper and of better 
quality. The spring was cold and barren, and the turnips, Swed- 
ish and white, which were sown on the same field as a trial 
against the mangold, were destroyed by frost, and had to be re- 
sown j the mangold plants were injured by the frost also, but stood 
it better than the newly brairded turnips. The crop of mangold 
when pulled was weighed, and the average of the eight acres sown 
was from twelve to fourteen tons per acre, the better class of land 
being fully sixteen tons; the turnips were also weighed, and the 
Swedes were fully twenty-five tons. From this experiment, and 
from general observation in other fields, and also from hearing the 
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opinion of the Olub on the subject, he felt satisfied that in counties 
adapted for the cultivation of turnips, and on inferior soils, mangold 
cannot be raised to yield the same profit as turnips, but on good 
land, lying low, that mangold can be profitably cultivated ; and 
especially he was convinced that in all districts where the soil is 
good, and a small amount of rain falls, and wherever turnips suffer 
by the finger-and-toe, it is advisable to grow a portion of man- 
gold annually, not only for giving to ewes in the end of spring, or 
to other stock, as, when properly stored before the end of Octo- 
ber, it keeps well into the beginning of summer, but also to 
lessen the quantity of turnips sown, land upon which turnips has 
been often repeated being found most liable to disease, 

Mr Scott, Oraiglockhart, Mid-Lothian, said — He had grown 
mangold*“Wurzel as a crop for four years, and that the best test, as to 
bis opinion of value^ was thefact that he had each year doubled the 
extent* He had great difficulty in preventing it running to seed, and 
did not feel certain that late sowing was a preventive. He had last 
year found Skirving's seed less liable to this disadvantage than, any 
he had before tried. He was quite satisfied that the long-red and 
the orange-globe were the best varieties. His practice was to pre- 
pare the land as if for turnips, and to run his turnip-barrow along 
the top of the drill to make a bed. He steeped the seed from thirty- 
six to forty-eight hours, dropped in two or three seeds at intervals 
of twelve inches, and passed a light roller over the top of it. Trans- 
planting had never succeeded with him, for although the plants 
grew, tne roots were so small as to be worthless. As to storing, he 
found that they kept best when covered with earth alone. He had 
never lost any by frost, whether earth or straw was employed, hut 
with earth they came out fresher. In one application of the root he 
had been much disappointed — he alluded to its deficiency in butter 

S erties as food for dairy cows ; but nothing could excel it for 
e, pigs, and milking ewes, and it had the advantage of keeping 
during the whole summer, 

Mr Finnie, Swanston, Mid-Lothian, said, that it was now a 

f ood many years since he had the honour of being at Holkham, 
uring the lifetime of the late Earl of Leicester, when, by the 
kindness of that nobleman, he had an opportunity of observing.the 
mode of cropping then practised on that estate. What particu- 
larly struck him were the lar^e and magnificent crops of mangold, 
and when he returned home, it was with the determination to in- 
troduce that root extensively into his own turnip-break, provided 
he was as successful in its cultivation as the Norfolk farmers. In 
his first attempt, however, he was mortified to find so many plants 
running to seed ; thinking, however, that some kinds would be 
less liable to do so than others, he next season procured samples 
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of nearly all tLe diflPerent varieties ; but still he found that all had 
the same tendency, and therefore concluded that it was not so 
profitable a crop tor him to grow as the turnip. He should ob- 
serve, however, that his attempt to grow it was at an elevation of 
600 feet above the level of the sea, and the disease of finger-and- 
toe was then unknown upon his farm. For some years back, how- 
ever, his attention had been directed to very good crops of mangold 
grown by Mr Gibson, Woolmet, and Mr Scott, Craiglockhart, and he 
wasnowdisposed to reconsider the matter; for although these gentle- 
men farmed at a lower elevation, still it was possible, either in the 
mode of management or kinds grown, that even the disadvantage 
arising from his high situation might be mastered; be felt, therefore, 
glad that this discussion had taken place. He remarked, that in 
travelling abroad, and meeting, as they did, with field after field 
of turnips totally useless for feeding purposes, from the preva- 
lence of finger-and-toe, and at the same time reflecting that, 
after^ all inquiry, farmers were very much in the dark as to any 
certain remedy, he must confess he was much impressed with the 
conviction, that if some root, equally valuable as tlie turnip to those 
farming in the timip-growing districts of the country, was not ob- 
"fcained, the calamity from finger-and-toe would prove as dire a cala- 
mity, in such circumstances, as ever the potato disease was felt to 
% those who principally depended upon the cnltivation of that crop* 
From what he? had^ stated, it was clear he did not intend to offer 
his own past experience as any guide upon the present occasion ; 
but he might, nevertheless, contribute his mite, by quoting that of 
his friend Mr McCulloch of Auchness, who had favoured him with 
the following particulars, and who surely made it evident that, in 
certain circumstances, mangold might be grown extensively, and 
with advantage, in Scotlana ; his crop, over an extent of from 70 
to 80 acres, having averaged from 22 to 26 tons on the light land^ 
and from 25 to fully 30 on superior soil. 

“ With regard to the mangold seed, we steep it in cold water 
from four to six days, by which time you will observe a chance 
seed beginning to germinate ; it is then spread out to dry. We 
sowed a considerable breadth with the hand. A rut was made 
with the turnip-harrow, and our best young bands deposited from 
three to four seeds at intervals of twelve inches, at the same time 
covering the seeds lightly with the left hand ; four smart young 
ones will do about an acre per day. We attached a tin box and 
spout to our turnip-barrow, and to a circular plate we attached 
small spoons, something similar to the English corn-sowing ma- 
chines, and this we found to answer well to sow the mangold 
seed ; but it takes from eight to nine pounds per Scotch acre with 
the baiTow, whereas the half suffices with the hand. The kinds 
we prefer are long-red and yellow-globe; the red-globe succeeds 
well on some soils. We commenced sowing last season on. 24th 
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April. If not afraid of frost injuring the young plants, I would 
prefer sowing it even sooner, as it is very important to have it 
well forward by the time the day becomes long and warm. Some 
eay it is more apt to shoot if early, but I have not found this to 
be the case to any extent worth noticing. I always have part of 
the top cut off whenever any of the plants begin to shoot, and if 
this be punctually attended to the loss is not so great. I intend 
to manure at the rate of 25 tons of good dung — 4 to 6 cwt. guano 
and 12 bushels of lime per Scotch acre. The mangold should 
be well cleaned down when singled or gone through them the 
second time.” 

Mr Wilson said he craved the indulgence of the meeting while 
he offered a few words in] reply to some of the observations 
whidi had. been made in the course of the discussion, the more 
so, as they had reference to points which he purposely either 
omitted altogether or touched very briefly, out of a desire not to 
trench upon ground which he thought likely to be occupied by 
those who might follow him. Mr Skirving’s objection to his sug- 
gested plan of storing and using the mangold where it grows, 
would be valid in the case of such soils as he doubted not he had 
in view ; but he specially restricted his suggestion to ‘‘ light turnip- 
soils.” As on such soils a portion of the turnip crop is statedly 
reserved for spring food for sheep, and the land sown with barley 
when the sheep-fold is removed, the objection does not apply to 
such cases as alone were contemplated by him in offering the sug- 
gestion. 

As regarded that drawback to the mangold crop to which most 
of the speakers referred, viz. its tendency to have a large per-cen- 
tage of its plants running to seed, he begged to state that the 
tendency in question is in no respect due to any peculiarity in our 
climate, for he had occasion to know that it is experienced in Eng- 
land and in Holland quite as much as it is in Scotland. He believed 
that the best way of dealing with these faulty plants was to cut 
the stems over a little above the crown as often as they rise above 
the general level of the crop, and to store the bulbs along with 
the rest. 

He adhered to the preference which he had already expressed 
for the plan of sowing the seeds of the mangold by machine rather 
than by hand, not omy because the former was a more exact and 
expeditious mode than the latter, but also because he thought it 
better to have a continuous line of seedlings than to have them in 
clumps. In the former case the thinning can be accomplished by 
the hoe, without having recourse to the fingers, and in the process 
of thinning that removal of the soil from about the plants which, 
in common with several of the speakers, he believed to be bene- 
ficial to them, is readily accomplished. If it be true that plants 
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having the tendency to run prematurely to seed can be detected at 
an early stage of their growth, it will of course be prudent to leave 
a redundancy at the first thinning, and this can more readily be 
done with a continuous line of them than with clumps at regulated 
distances apai-t. 


AGRICULTURAL DRAINAGE. 

By John Lookhart Morton. 

[Premium— The Gold Medal.] 

It is a point generally conceded by those who are best acquainted 
with the science and practice of agriculture, that thorough drainage 
of tenacious soils is indispensable to the securing of a maximum 
fertility. The term “ thorough drainage” is no doubt liable to be 
misunderstood or misapplied: some imagining that it consists 
principally in removing noxious stagnant water to the depth of 
the mere surface-soil, others regarding it as the withdrawing of 
all superfluous moisture, which both soil and subsoil contain, to the 
depth, at least, of several feet from the surface. It is in the latter 
sense that the term is here used ; and in the following pages I 
shall endeavour to show that no other system of draining is deserv- 
ing of the name. To combine theory with practice, as ought to 
be done by every one who wishes to examine into the drainage 
question intelligently, I propose to divide the observations which 
follow into two primary sections — theoretical and practical — ^ 
noticing in order tne main points of interest which a general con- 
sideration of the subject may demand, and thereafter illustrating 
the principles laid down by stating several practical examples. 

I. THB THEORY OP THOROUOH DRAINAGB. 

To understand the full effect that a proper system of draining 
should have upon a stiff wet soil, it may be well to look at the con- 
dition which it must be in previous to the carrying out of this, the 
first improving operation. On looking at tenacious undrained 
land, one observes that it is not only saturated but overflowing 
with moisture, the pores and interstices of both soil and subsoil 
being alike full. 

The mechanical injuries resulting from this state of things may 
thus be stated. The granulated particles are so agglutinated that 
the circulation of atmospheric air is greatly reduced, and the uu- 
manageableness of the soil increased in consequence. So xnu<^ 
sOt.., indeed, is the last-mentioned evil experienced in p]::actice, 
it not for the presence of an excess of water, it would 
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sometimes be a matter of the greatest difficulty to use the plough 
effectively iu clayey ground ; and the impossibility in many in- 
stances of reducing a few inches of the surface to a tilth, even in. 
dry weather, affords sufficient proof of the bad effects of aggluti- 
nation. 

But the chemical injuries entailed on any kind of land by 
the stagnation of water, and especially on that which is clayey in 
its nature, are much more serious than a merely mechanical de- 
rangement can be supposed to be. When spring weather has set 
in, every one knows that evaporation goes on with great rapidity, 
and well-drained land is necessarily first ready to receive the seed, 
other circumstances being equal. This early drying, however, is 
not the only advantage which is gained from thorough drainage. 
In addition to the removing of surface-moisture by a process of 
evaporation, which is always necessary in a greater or less 
degree, the sun should, as far as possible, be made to increase the 
temperature of the soil. In properly drained land this is actually 
the case, for evaporation being reduced as nearly as can be to 
the minimum, the sun's rays heat the surface-stratum, and it 
gradually communicates its elevated temperature to the layer 
below. It is in this way that heat descends from the surface, 
and warms more or less the under-strata of the ground. 

Now, in undrained or badly-drained land, this is only the case 
to a very small extent ; for, in absence of suitable underground 
water-channels to remove all the moisture not held in mechanical 
suspension, the evaporation will be nearer the maximum than the 
minimum. Science has demonstrated the fact that evaporation is 
always a source of cold. It is found, for example, that to evapo- 
rate or convert into steam any given quantity of water — even 
with no more than the ordinary atmospheric pressure of 15 lb. to 
the square inch — an enormous amount of heat is required — much 
more, indeed, than is generally supposed. The heat necessary 
to effect the vaporisation of a cubic inch of water would be suf- 
ficient to raise cubic inches from the freeziug-point of 32® to 
the boiling-point of 212®. But the heat so expended is, to a 
large extent, rendered latent — that is, impcrcoptibl^to a thermo- 
meter ; yet, were the vapour produced condensed again into water, 
the whole heat previously absorbed would be given off in a pal- 
pable form. 

The amount of this latent heat, to take another illustration, is 
so great, that the vapour produced by a cubic inch of Water is 
capable of raising the temper^ure or 990 cubic inches of this 
fluid one degree. Suppose that 22,687^ gallons of watei>— a 
quantity equal to an inch fall of rain over an acre of land '-were 
evaporated by the sun's rays, the heat lost in the process would 
be sufficient to raise the temperature of the dry soil of a whole 
acre, to the depth of ^10 inches, no less than 99 degrees. When 
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"we consider that upwards of 20 inches of rain-fall are evaporr 
ated in many parts during a year, the enormous importance of 
under-drainage as a means of preventing the temperature of 
the soil from being lowered, cannot fail to be observed,^ It is 
true that we do not discover in drained land so great an increase 
in the temperature as theory at first sight may lead us to expect* 
But the reason is, that radiation and other agencies are con- 
stantly at work, and modify the practical results to a very large 
extent. 

In addition, however, to the positively bad effects which neces- 
sarily follow the stagnation of water in its lowering the tempera- 
ture of the soil, it also negatively prevents the rain-fall from 
increasing it. In summer weather the descent of rain-water into 
a well-drained soil not only adds to its fertility, and washes out 
noxious substances which the interstices contain, but in this mm- 
ner an elevated temperature is communicated to the underlying 
strata. Eain-water, in various respects, is indeed one of our best 
natural fertilisers, if we will only put the soil into a suitable condi- 
tion to receive all the benefits it is capable of conferring# It is 
usually considerably warmer than the soil, and in addition to the 
heating properties which it thus possesses, it contains sev^al 
manunal ingredients of great value to the farmer. , 

According to M. Barral, an eminent French chemist, who made 
a^so^ea.of ya^uable experiments in 1851-2, to ascertain the actual 
cpdities of rain-water, it is much richer in nitrogenous ingredients 
man has generally been imagined. 

His investigations related only to water collected at the Paris 
Observatory, and are therefore scarcely applicable to country 
districts, or even to other situations where a larger quantity of 
rain falls in the year ; yet, in various respects, they must furnish 
a very accurate data on the subject. M. Barral found the monthly 
average of fertilising constituents in a cubic metre of rain-water to 
be, during the last six months of 1851, as under: — 


Nitrogen, . 

Nitric acid, 

Ammodla, 

Ohloiiue, 

Lime, 

Magnesia, 


. . 8.36 grammes = 129 gtains. 

19.09 „ 294.7 „ 

3.61 „ 66.7 „ 

2.27 „ « 36 „ 

6.48 „ * '•100 „ 

; 2,12 „ «= 32.7 „ 


These figures, however, can scarcely be taken as an average of 
the rain-fall even at Paris for a whole year ; for it appears, from 
further researches of M. Barral, that there are great variations in the 
constituents of rain-water falling at different seasons. He found, 
for example, that during the last six months of 1851, the rains of 
Paris deposited on every English acre of land 28 J lb. of nitric 
acidj and 6f lb. of ammonia, or what is equivalent to about 18 lb. 
of nitrogen; while, during the first six months of 1852, there 
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were deposited on each acre only 12f lb. of nitric acid, and 5^ 
lb. of ammonia, quantities which are equal to about 7f lb. of 
nitrogen. 

From some experiments made by Professor Way in 1852, on 
rain-water collected in the vicinity of Oxford, it appears that a rain- 
fall of 28 inches will annually deposit on an imperial acre — 

lb. lb. 

Ammonia, . 28.59 s= Nitrogen, . 23.54 
Nitric acid, . 68.91 . 17.88 

Giving a downfall of 41.42 lb. of nitrogen. 

Being the result of a single experiment, Mr Way's figures are 
not to be relied on as a test of the quality of a whole year’s rain- 
fall, but they bear out most completely the estimates made by M. 
Barral. Taking the average of the English and French calcula- 
tions, every acre of land receives a dressing annually of— 

lb. 

Ammonia, .... 20.448- 

Nitric acid, .... 55.075 

We have here sufficient nitrogenous matters to yield 37.82 lb. 
of ammonia per acre, or about as much as can be supplied by two 
cwt. of guano.* 

While Nature is thus liberal in her gifts, it is our duty so 
to prepare the soil that the greatest possible benefit may be 
obtained from them. The first step towards this end is to carry 
out a system of drainage calculated to withdraw all the water not 
held in mechanical suspension by the particles of soil. Every 
kind of land has two species of pores— namely, those which, sepa- 
rating the particles, are termed interstitial canals, and those which, 
existing in the particles themselves, are the repositories proper of 
the moisture required to nourish vegetable life. The more nume- 
rous the interstitial canals are in a soil of ordinary quality — pro- 
vided they are not so large as to prevent necessary humidity — 
the greater will its fertility be when properly managed in other 
respects. A soil both thoroughly drained and pulverised is en- 
riched by the percolation of rain-water, and by the free admission 
to its pores of atmospheric air. The inorganic ingredients of the 
soil are impregnated with the fertilising substances in rain-water, and 
either retain them mechanically, or by a complete decomposition lay 
hold upon them chemically, thereby producing compounds capalrfe 
of taking an effective part in the elaboration of cultivated plahts^ 
It is in tiiis way that rain-water is most effectively emplo/ed as a 
natural fertiliser. And here we have, to some extent, an explan- 

* Siztce the above was written, Mr Way has stated that his figures are wrong. 
By farther researches, he has come to the conclusion that there is no more nitric 
acid and ammonia in the rain-water falling on an acre of land, than is supplied by 
47 lb. of guano. Science suffers by contradictions of this sort ; but they cannot be 
avoided sometimes when the subject of investigation is a difficult one. 
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ation of the fact that the Eer. Mr Smith of liois-Weedon can 
grow wheat year after year without manure. There, must be 
abundance of mineral matters present in the land ; but rain-water 
not only supplies directly certain fertilising element^ but prepares 
the former for co-operating with them at the same time. The , soil 
should be regarded as a filter-bed, through which all the rain that 
falls upon the surface ought to percolate freely, yet not with greater 
rapidity than the fertilising substances are absorbed and retained* 
If the percolation is not complete, water beginning to accumulate 
becomes stagnant, and noxious acids are developed. When rain 
falls in this case, and is mixed with the stagnant water, a mutual 
decomposition and reconversion of chemical compounds is the result. 
But the compounds so formed are generally injurious to vegetable 
life, and hence when a quantity of rain-water falls on land already 
drowned, these new ingredients have often as much influence in pro- 
ducing sickliness in the plants growing upon it, as the super- 
abundant moisture can have of itself. It is well known also that 
stagnant water in land not only radiates heat with rapidity, but is 
a ready conductor of cold downwards, though one of the worst 
conductors of heat We see then how, in almost every respect, 
excess of moisture becomes a barrier to productiveness, especially 
in such soils as are close in texture and extremely bibulous. 

The beneficial effects which result from the circulation in the soil 
o^atirmsiphieT are highly deserving of our consideration. All 
Ae interstices and pores of the soil must be filled either with 
water or air; and whenever a system of thorough drainage effects the 
removal of the one, it introduces a proportionateq^uantityof the other 
in its place. In addition to nitrogen,oxygen, and hydrogen, of which 
atmospheric air principally consists, it contains carbonic acid, nitric 
acid, carbonate of ammonia, and other gaseous compounds introdmed 
it by natural and ai^mcial exhalations. As ihese ingredients ' 
oontafet with the elements of the Boi4^they must have a 
greaden or smaller effect upon them. By a chemical decomposition ; 
by a process of oxidation and consequent reduction ; or by simple 
impregnation — ^tbey effect important changes on the soil. And it is 
by these means that organic remains, which have for a long period 
been lying dormant, are speedily vitalised on the removal of stagnat- 
ing water. Hence the reason why wet land, rich in organic ingre- 
dients, is usually very productivefor several years after being drained. 
Its vegetable substances absorb oxygen from the air, and, be- 
ginning to ferment, give off carbonic acid, which, in, presence of 
moisture, is of the greatest service in decomposing the insoluble 
mineral matters of the soil. Apart, therefore, from the food 
directly supplied to plants by the fermentation of organic re- 
mains, atmospheric agency in this way, and more directly by 
other means, co-operates with rain-water in effecting most im- 
portant changes in the constituents of cultivated ground. Indeed 
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many kinds of land, which are usually thought poor a,nd of very 
little value, require only to be well drained and properly aerated 
to become highly productive under ordinary systems of manage- 
ment One of the valuable effects which result from thorough 
drainage and complete pulverisation, even of soils more liable in 
some cases to be injured by drought than by rain, is that of pro- 
moting a dej^osition of moisture from atmospheric air, in the pores 
and interstitial canals of the cultivated stratum. “ The power of 
soils to absorb water from air,” says Sir Humphry Davy, in his 
Elements of Agricultural Chemistry^ p. Ill, “is much connected 
with fertility. When this power is great, the plant is supplied 
with moisture in dry seasons ; and the eifeet of evaporation in the 
day is counteracted by the absorption of aqueous vapour from the 
atmosphere by the interior parts of the soil during the day, and 
by both the exterior and interior during night. The stiff clays, 
approaching to pipe-clays in their nature, which take up the 
greatest quantity of water when it is poured upon them in a fluid 
form, are not the soils which absorb most moisture from the atmos- 
phere in dry weather. They cake, and present only a small sur-- 
face to the air, and the vegetation on them is generally burnt up 
almost as readily as on sands." Soils finely comminuted to a 
considerable depth necessarily absorb more moisture than those 
that are the reverse. But ground which happens to be rich in 
humus or vegetable matter, has the greatest absorptive power, 
while magnesian soils and garden-mould are next to it in order in 
that respect. One thing is perfectly certain, that in every kind of 
land this power to absorb moisture is greatly promoted by com- 
plete drainage and improved culture, there being at all times a 
close relation between the increase of fertility, and that of absorp- 
tion. On this point the eminent chemist already quoted remarks : 
“ I have compared the absorbent powers of many soils with re- 
spect to atmospheric moisture, and I have always found it greatest 
in the most fertile soils ; so that it affords one method of judging 
of the productiveness of land.” Looking, then, at the whole ques- 
tion of thorough drainage in its theoretical aspects, we are of 
necessity broujpit to the conclusion that it must add greatly to 
the fertility of most soils ; and the next point, therefore, which 

5 resents itself is the best depth and distance apart to make the 
rains, with a view to secure the greatest possible permanent resultsk 
The out-and-out advocates of shallow draining, when they were 
numerous enough to defend their position, were accustomed to 
argue, that if the bed of soil in which the roots of plants ramified 
were properly dried, there was no necessity for any greater depth 
of drainage being attempted. In laying down this proposition 
they were propounding a self-evident truth; but an inquisitive 
mind will naturally ask to have the limits of the root-bed clearly 
defined. Stagnant water forms, in many instances, ike limit as to 
TXANS.— OCTOBBE 1866. 2 F 
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depth, and if the roots are obstructed by it, the growth of the 
whole plant must be checked, and its power to send out lateral 
feeders necessarily restricted. It is difficult to determine how 
deep the roots of most species of our cultivated plants will 
go, if unobstructed by noxious moisture or impenetrable layers 
of clay. Experience has proved that the roots of cereals will 
descend at least three feet into a porous healthy subsoil, and 
mangold-wurzel extends its fibres to a much greater distance than 
this. There is, therefore, no exaggeration in taking three feet as 
the depth to which all cultivated soils should be dried. If it is 
supposed that drains three feet deep will be sufficient to secure 
this end, the sooner the impression is given up the better. In aU 
cases — though more in some than others — ^the law of capillary 
attraction comes into, operation, and limits the action of the drains 
by at least 6 or 8 inches. When one puts the edge of a bit of 
blotting paper into water, the readiness with which it draws up 
the moisture by means of capillary attraction or imbibition is very 
instructive. Now, in the soil the very same process goes on, only 
the earth and clay are less bibulous than the paper, and draw up 
the moisture to a comparatively limited extent. The law of capil- 
lary attraction is very well observed by the introduction of water 
into a series of small glass tubes set on end. In the tubes which 
have the largest calibre — say that they are half an inch in diameter 
-—the water will be observed to have a slightly concave surface, 
that on the outer edges being attracted up the sides of the tubes a 
little. With tubes much smaller this peculiarity will be still more 
distinctly seen ; and with those that haver so small internal open- 
ings that they only admit a fine wire, it will be found that the 
water will not even run through them if they are in short lengths. 
The whole opening is charged with liquid, but, in consequence of 
the attracting or retaining power of the glass walls, it is in a state 
of rest, and to overcome this vis i/nerticB by natural means, we 
would require to add pressure from above by increasing the length 
of the tube, and filling it to the surface. From the nature of the 
interstitial canals which exist in the soil, we are justified in com- 
paring it to an extensive series of vertical and crooked, or dia- 
gonally arranged tubes, bundled together with their mouths at 
the surface, and their exit openings a little above the level of the 
drainage channels. If the drains are shallow these tubes must of 
course be short, and the head pressure being less than if they were 
long, they wUl necessarily evacuate the water more slowly than 
would otherwise be the case. This theory is completely home out by 
practical observation, for in most cases (other circumstances being 
equal) deep drains run sooner and faster after rain than shallow 
ones. And as the pores or tubes of dense soils are more minute than 
those of light or open land, and will, therefore require to have 
increased head-pressure to promote free circulation of water, the 
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theoretical reason comes out why drains reqvuwe to he deeper in 
clay land than in any other kind of soil. 

Practical men are often met with, who, on the strength of some 
crude unphilosophic notion they haveformed, will argue that if drains 
are made 4 feet deep in clay soils, the rain-water falling on the 
surface shall never reach them. No impression can certainly he 
more erroneous than this, and any inquiring unprejudiced mind 
may soon discover it to be so, if reason is only allowed to take its 
proper course. It is the shallow drains in clay soils that water 
fails to reach with sufficient rapidity, and the cause of this is very 
obvious. As already stated, capillary attraction, which is always 

S reatest in small hair-like tubes, must, according to the degree of 
enseness of the medium through which the water is to pass, be 
overcome with a larger or smaller amount of vertical pressure. 
The power of head-pressure in water is seldom taken into account 
by shallow drainers. In Bramah^s Hydrostatic Press we see^how 
a very little artificial pressure on the water of a slender tube gives 
an enormous amount of mechanical power, and by an increase in 
the depth of field-drains we supply an amount of natural pressure 
which is of very great importance in promoting their efficiency. It 
is an unerring law in the mechanical properties of liquids that they 
exert equal pressure in all directions. Prom this cause a water- 
barrel closed at both ends may be burst by a tube of the smallest 
calibre being fixed in the upper end and filled with liquid. If the 
tube, though only say an eighth of an inch in diameter, be 3 feet 
in length, the compression of the liquid in the barrel will be quite 
as great by this head-weight as it would be with the latter carried 
up^ 3 feet, the full width. Let us see then by a little diagram how 
this paradoxical principle applies to the drainage of land. 

Let A B 0 D represent a close vessel, with G H, a very small 



tube closely fitted into its upper surface. If the vessel is filled, and 
the water in the tube brought up to the level of E F, the head- 
weight of the liquid, H G, will be equivalent to the pressure of a 
column of wa.ter whose base would be equal to the area of the bot- 
tom, C D, and whose height would be G L In other words, the 
pressure of the water contained in the tube would be as great as if 
the whole space enclosed by the letters 0 D E P had been filled 
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with water. However shallow the vessel A B C D may be, or 
however small the tube G H is j or still further, however crooked 
that tube may be, if the height of liquid is the same, the pressure 
whl correjmond with its vertical measurement. Let it be supposed 
then that E P represents the surface of a drained soil, the depth of 
the drains being shown by two pipe-tiles, the bent line D 0, that 
on which the water flows right and left to the tile-channel after 
descending the soil pores or tubes indicated by G H. According 
to the height of pressure between the surface and the bent line 
0 D, the lateral flow of water must be regulated, and hence the 
reason why deep drains run soonest after rain. But assuming still 
further that the vessel A B 0 D represents the amount of subsoil 
kept wet by the power of capillary attraction to the extent of 6 or 
8 inches above the drains, and that the water finds its way into 
the latter, principally along the bent line 0 D, we see how indis- 
pensable it is that drains should always be made a few inches deeper 
than the depth supposed to be necessary for the ramification of the 
roots of cultivated plants. 

Whatever the amount of perpendicular pressure of the drains 
may be^ there is one thing certain, that water cannot flow in a 
lateral direction towards the tile-channels in a perfectly hori- 
zontal line. To a greater or smaller extent this must of neces- 
sity reduce the depth of the actually drained soil, particularly 
at a considerable distance from the drains, and therefore, when 
the latter are far apart, the oblique lines along which the water 
gravitates may even reach the surface in very tenacious ground 
without acting on the whole superficies of ploughable soil. 
When drains are at too great distances from each other, 
the strip of undrained land which is sometimes observed 
half-way between them, owes its wetness to the circumstance 
that the oblique water-lines have run out upon the surface 
before meeting on either side. In consequence of over- 
looking the important fact that the farther we go from a drain 
the shallower does the really drained soil become, much money 
has literally been thrown away in drainage operations. It was 
for this reason that the system of drainage introduced by Mr 
Parkes was found inoperative to a considerable extent on some 
dense clay-soils. Nothing could properly be said against the depth 
he recommended, but his error lay in attributing to deep drains 
greater powers of lateral suction (if the term is admissible) than 
they really possessed. On the other hand, Mr Smith of Dean- 
ston, reasoning from purely mechanical principles, imagined that 
depth could, to a very large extent, be compensated for by 
the drains bein^ placed at frequent intervals. Now that the 
theory and practice of drainage are more fully understood than at 
the period these pioneers directed attention to the subject, a /Union 
ef the two systems is very generally adopted, and found p^ectly 
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successful, while eitheir taken by itself is sure to prove a failure in 
tenacious land. 

Having discussed so fully the theoretical section of my topic, I 
proceed now to treat of drainage in its various practical aspects, 
premising that some of the other theories which the working out of 
the subject may bring to the surface will be referred to incidentally 
in passing, without being specially explained. 

n.— PRACTICAL DRAINAGE. 

In determining the mode of drainage to adopt on any particular 
piece of land, it is necessary not only to walk over it and inspect 
carefully with the eye where the natural exits are, but also to ex- 
amine, by pitting or boring, the nature of the various subsoil layers, 
and determine their bleeding capabilities. For want of accurate 
theoretical as well as practical calculations before commencing 
drainage-works, great errors have been committed from time to tima 
As soon as the particular system of carrying out the operations has 
been determined upon, all the parts of the enclosure, about the 
levels of which there is any uncertainty, should be accurately 
gone over with a levelling instrument ; and on the lines of drains 
in these places being pegged off, and the levels delineated on a 
section plan, no difficulty will be e:^erienced by the workmen 
in performing the work properly. Whenever there is sufficient 
declivity to render it unnecessary to use the levelling instrument, 
the water percolating from the subsoil will keep the drainers right 
in respect to levels. 

Outfalls and main drains . — ^The securing of suitable outfalls 
is the first department of systematic drainage. On dead flat 
land it is sometimes a matter of great difficulty, not to speak 
of expense, to obtain fall enough to admit of the main and fur- 
row drains being made of sufficient depth. But while the efficiency 
of drainage - works depends in a great measure on the right 
formation of the discharging outlets, no reasonable amount of 
expense should be spared in making these as perfect as possible. 
In some cases it is necessary to run an open cut a long distance 
through the adjoining lands of other proprietors, and according to 
arrangement this may either be an individual or a mutual under- 
taking. Few reasonable landlords object to outfalls being carried 
through their grounds when it is found impracticable to take them in 
any other direction j and when a direct benefit is to be gained by 
both parties, the expense is in most cases mutually borne, . When 
the cut is to be kept open, the sides should in all cases be formed 
with an angle of about 45®, and if the material is of a slippery 
nature, an angle of 40® will be deep enough. The weight of ex- 
cavated material often left on the edges of open waterways, has 
always a tendency to make the sides slip inwards, and care should 
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therefore be taken to throw back the moved earthwork twd 
or three yards from the edge of very deep outfalls. Where 
the cut is too deep to be left open, circular pipes of large size 
may be used, and to promote their discharging capacity during 
floods, a covering of angular unbroken stones may he laid over 
them. It is better, however, in most cases, rather to employ a 
tile of suitable size than to have recourse to a covering, the 
interstices of which are likely in clay soils to be filled up with 
silt at no distant period. To save the expense entailed by the 
use of large-sized wheel-thrown pipes, the plan has been had re- 
course to of laying a series of horse-shoe tiles both abreast and 
atop of each other. At best this is a very objectionable practice, 
and should not be adopted except in peculiar cases. If the under- 
rows of tiles are incapable of venting all the water during a flood, 
it necessarily rises into the upper tiers, and on its subsiding, a de- 
posit of mud is left in them. In course of time the deposits made 
at intervals close up the top tiles altogether, and the discharg- 
ing capacity of the drain is greatly reduced. But in addition to 
this evil there is considerable danger of even the lower tiles being 
gorged at a period not very distant from the time they are put 
into the ground. The central divisions formed by the sides of the 
tiles produce eddies, and sediment is thereby deposited at various 
points. As these little banks of consolidated mud increase in size 
mom y w to year, they obstruct the passage of the water, and the 
evil is thereby continually though perhaps very slowly increased, 
till the drain is incapable of performing its work. Now with 
circular pipes of the necessaiy size this can never be the case, 
for a flood scours the interior and maintains them in efficient 
order. Should the discharged water be of too large a volume 
to permit of its being conmed in circular pipes of the largest 
caliore, it will be found of advantage to get jointing bricks made 
so as to afford facilities for building In dry brickwork a circular 
drain of any required diameter. The bricks can be cast in 
hand-moulds at ordinary brickworks, and when used, they form 
a cheaper and more efficient drain than built stonework does. 
The arranging of main drains so as to catch every flank in a 
field \rfthout adding seriously to the original cost, is a point 
requiring much greater judgment and skill than is commonly 
imagined. Larger tiles may be used than are really requisite, 
and money thrown away in this manner ; or the tiles used 
may be too small, and then the drains are over-stressed, and 
rupture the result. In laying out the main drains and out- 
lets, therefore, care must be taken to calculate with as great cer- 
tainty as possible the (Quantity of water likely to be discharged. 
To determine the capacity in square inches of any circular pipe, 
square the diameter, and multiply by 0.7854. For example, a 
pipe having the diameter of 12 inches will, when squared, equal 
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144, and this, multiplied by 0.7854, will give 113.0976, or a little 
more than 113 square inches. The discharging power, however, 
of these large circular pipes is much greater than a square or 
horse-shoe tile-drain of equal cubical section. There is little friction 
in the interior, and this, taken along with the contraction of chan- 
nel, gives the water a much faster current in circular than in any 
other kind of drains. Even in ordinary main drains, tiles of a 
round or a reversed elliptical section should always be preferred to 
those that are flat-bottomed. The flow of water in any kind of 
under-drains, but especially in main ones, is also greatly depen- 
dent on the accuracy with which the levels are kept ; and a very 
slight fall, if the bottom is cleaned out with great nicety, will give 
a ^ood run, when a considerable fall with inaccurately kept levels, 
will fail to secure this end. In cases where main drains have a 
long stretch without a discharging outlet, and run some risk of 
being flooded during heavy rams, it will be found conducive to 
their safety, to provide at different ]^oints, if possible, a line of 
pipes branching off into some adjoining open ditch, which, while 
too shallow to receive the discharge from the main drain itself, 
may yet be low enough to catch the overflow water that is likely 
to do harm if not allowed an exit. Suppose, for instance, that a 
main drain 4 feet 9 inches deep is provided with a branch pipe at 
intervals, laid 3^ feet under the surface, it will be obvious that the 
vertical pressure on the former can never exceed 15 inches ; and 
when the nature of the ground permits of it, may be so arranged 
as to be a great deal less. To catch anjr solid matter which may 
be likely to get into the main drains, it is always a safe provision 
to form, at intervals of 180 to 200 yards, small sediment wells, 
with brick on bed. A depth of a foot below the level of the drain 
will be suflScient in ordinary cases, and the building being carried 
up to within about 18 inches of the surface, a flat closely-fitting 
stone with a ring in it will cover up the opening. Wherever there 
is an overflow branch-tile, there should be one of these wells in 
the main ; and those that may be necessary at other points can 
have a mark set up near them, that the cover may easily be 
reached, and the well cleaned out at pleasure. In practice, this 
■will be found to add greatly to the efficiency of the drains, and 
the expense of providing wells such as have been described is very 
trifling. Another provision well calculated to promote the con- 
tinued efficiency of outfalls and main drains is that of providing some 
sort of protection at the various mouths. A grating is sometimes 
placed before the vent, but the water is necessarily obstructed by 
it to an injurious extent ; and whenever drains are to be finished in 
the best possible manner, a light cast-iron valve, working on pivots, 
should be furnished for each outlet, in preference to a grating. 
By a number being placed on the valve, and a reference made 
to it in the drainage-book, there is less fear of the outlet being 



S88 


AGRICULTUEAL DRAINAGE. 


forgotten than would otherwise he the case. How often, even on 
well-drained land, do we see the entire efficiency of the drains 
hazarded by the outfalls being neglected. The principal main 
drain is perhaps run into an open ditch, but beyond putting a turf 
or two round the tile, no special building is provided to mark the 
place. As the ditch grows up from want of attention, the drain- 
mouth is concealed, and by and by it becomes choked altogether, 
and destroys the drains. Now, if a substantial stone or brick-built 
mouth, in the form of a very short culvert, were in all cases put 
round. the farthest-out tile, a little valve provided, and its exact posi- 
tion and everything else described in a book kept for the purpose, it 
could scarcely be lost sight of, except under the grossest misman- 
agement. Care should also be taken, in every instance that the 
ground at all permits of it, to give a drop of 9 or 12 inches from 
the sole of the outmost tile to the bottom of the open ditch. In 
very level ground, where the open outfall is liable to be flooded 
during spates, this drop will be too little, but in ordinary cir- 
cumstances, it will suffice to free the main drains from back water. 
Sometimes drains and outfalls laid with large tiles are seriously 
injured by surface water being permitted to enter in large quan- 
tities at the upper end or at some other point. Nothing is more 
certain to gorge up the tiles than this, and the greatest care should 
be taken, by diverting the water into an open ditch, to prevent 
the occurrence of such an eviL There is a much greater likeli- 
hood of main drains being injured by deposits at the upper end, 
where there is an insufficient quantity of water to clear the chan- 
nel frequently, than at the lower ; but throughout the whole length 
there is a very close connection between the mode in which the 
union with the furrow-drains is effected and the freedom from 
sediment in the main channel. If the feeding-drains run into the 
main almost on the same level, and' at right angles to it, the cur- 
rent in the latter must he cut, and eddies -]OTQduced, which will be 
likely to cause deposits at certain points, ^ut, on the other hand, 
if the main drain is from 4 to 6 inches below the level of the 
feeders, and the ends of the latter are turned a little in the direction 
of the current in the former, there will be almost no obstruction to 
the regular flow. This end will also be gained, to some extent, 
by taking particular care to form apertures in the main tiles large 
enough to vent all the water which may be discharged by the fur- 
row-channels. Care should be taken, however, to pack the joints 
so formed all round with broken bits of tiles or stones, so as to 
keep out moles and water-rats. 

In practice it is found that the flow of water in main drains is 
both quickened and equalised by the admission of air at the upper 
ends. Every one knows that air exists in all voids which may be 
formed in the subsoil; but that air may be stagnant or impure, 
and if special ventiducts are provided at certain points, the circu- 
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lation they produce must, without doubt, promote the flow of water. 
When an outlet is observed to have a gurgling or vomiting mode 
of discharge, an opening made at a higher, level will produce 
an equal current, and more water will be passed. In mains, this is 
an object of importance, and I hope to show in a future page that 
ventilation of furrow-drains is also attended with highly beneficial 
results in more ways than one. 

The filling-up of main drains is an operation requiring 
great care, and involves most important results in some cases. 
Where thin pavement flags can be got at a nominal expense, 
a row of them laid along the top of the tiles forms an exceh 
lent shoulder on either side to preserve a void underneath, 
which may be of service during a flood ; but in absence of stones 
of this kind, nothing is better than the largest spits of bot- 
tom clay which can be got, packed closely together, so as to form 
a roof of some solidity. As main drains are often run along 
under the furrow separating the turning ridge from the longi- 
tudinal ridges, more care is necessary with them in filling in the 
material, to prevent the existence of voids into which surface-water 
might find its way, than is required in the filling of common drains. 
This can easily be attended to by the larger pieces of clay being 
hacked down in the process of filling. After all the main*drains 
have been completed, they, as well as the furrow ones, should be 
accurately laid down on a plan, which, by being consulted at any 
future period, may be of great practical use. 

Furrow Brains . — Amongst the first points to he considered in 
commencing the drainage of a field, is the determining the depth 
and distance apart at wich the drains ought to be formed, so as 
to dry the land in an eflScient manner. If there are springs or 
pent-up waters from higher levels in the land, such occasional deep 
drains must be laid out as will suflSce to dry it ; but if there are 
no porous strata to be tapped, then a uniform mode of draining must 
be adopted according to the nature of the ground. A width be- 
tween the drains which would give satisfactory drainage in soils of a 
somewhat porous texture, would prove most defective in a dense 
unctuous clay ; and it is the part of the person who lays out the 
work to ascertain, as nearly as possible, the system which will suit 
in the circumstances. As nothing else than general rules can be 
laid down here, it maybe sufficient to state, that in stiff soils of the 
worst bleeding quality a width of from 18 to 20 feet between 
the drains will be enough. On land having a clay subsoil some- 
what porous in its nature, the distance apart of 4-feet drains may 
be increased to 24, 30, or even 40 feet in some oases. In the 
majority of strong soils, however, of ordinaiy drawing qualities, 
drains that are 4 feet in depth may be placed with safety at 24 
to *30 feet distances. If they are much closer than thb, the 
expense is a good deal increased, and it is only in peculiarly re- 
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tentive soils that they require to be so. The widths which niay 
be gone to in very porous gravelly subsoils cannot be taken as 
rules for those of ordinary texture, ani a good deal must also 
depend on the after-treatment of the land in determining whether 
sparse or close drainage is most effective. Subsoiling in dry 
weather and general deep culture are known to increase the per- 
colating powers of strong soils in a very distinct manner ; while, 
on the other hand, if ground is lying in pasture, and old inequali- 
ties of surface left untouched, the drains, particularly when not 
formed in the lowest places, will not produce maximum results. 
It is often a waste of money to put drains into the old furrows^ of 
narrow ridges, merely for the purpose of catching the water which 
runs along the surface. The proper plan is to lay off the drains at 
such widths as the nature of the land may seem to require, and then 
without burying the good soil break up and level the surface 
to increase their action. Improvers should never lose sight 
of the very important fact, that rain-water ought not to run 
along the surface of the ^und and descend into the soil imme- 
diately above the tile. Wherever the rain falls, there it should 
descend, and then find its way laterally to the drains on either 
side. Hence, in well-drained land there should be no round-backed 
ridges* or deep furrows, but a perfectly level surface, and open 
furrows only of sufficient size to facilitate the convenient cutting 
of the crops in sections, if this be an object, as it is where hand- 
res^g is adopted. 

The depth which drains should he made must depend, to 
some extent, on circumstances. If the water to be got quit of is 
the product of a subterraneous accumulation, very deep drains, 
in addition to the tapping of under strata, may be requisite to 
secure their being emptied, hut for the removal of mere surface- 
water 4 feet is certainly a very suitable depth to go to. In most 
cases, the direction of the drain-lines should be in that of the 
greatest natural fall, and they ought to run parallel with each 
other. When carried diagonally or transversely across the face 
of sloping ground, the surface-water falling immediately on the 
lower side of any particular drain sinks into the soil, but soon 
oozes out upon the surface at a lower level, though not at a 
point sufficiently low, perhaps, to insure its entering at once into the 
next drain. In certain kinds of land, Mr Trimmer has shown that 
there are ridges and furrows in the surface of the subsoil just un- 
derneath the soil, and these usually run up and down the hill. To 
dry such soils, drains running obliquely across the fall are most 
effective, because they cut the impervious clay ridges which divide 
the natural farrows. 

In some instances it is possible to use a drain-plough successfully in 
beginning drainage operations. “With deep drains, however, which 
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generally require to be broken a great width on the surface, little 
advantage is gained by employing horse implements. If the ground 
is loose or soft, a slight saving will be effected by two strong 
furrows being thrown out in the line of the drain. For this purpose a 
strong four-horse plough, with a mould-board of great width and 
power, will be found of much practical service, though in some 
cases a heavy drain-plough, made partly of wood and partly of 
iron, will serve the purpose better. The efficiency of furrow-drains, 
as well as mains, depends very much on the accuracy with which 
the levels are kept b;^ the workmen. Several kinds of levelling 
instruments are occasionally used to ascertain the accuracy with 
which the levels are kept ; but when there is water present, there 
can be no safer means of determining this point than by employing 
it. As it collects in the hollows, the parts requiring to be lowered 
will be easily noticed ; and in places where there is very little fall, 
a slight mud dam will determine how much there really is in any 
given length. Though, in one respect, it is a matter of very httle 
consequence, whether the drains are crooked or straight, thei*e are 
certain reasons for wishing them as little bent as possible. If an 
accurate plan of them is to be kept— as should always be the 
case — the line of a straight drain is easily found by getting two 
separate points of it. Should any part become inoperative, it is 
in this way readily followed out from one point to another. It is 
also easier to lay the tiles with closely-fitting joints in straight 
than in very crooked drains ; and as it is more a question in- 
volving a little care than additional labour, there can be no 
reason for not making them straight. The cutting should also be 
performed with great care, the sides of the drains being kept as 
nearly equal in slope as possible. This may seem an unnecessary 
stipulation, but in slippery soils, and in rainy weather, it will not 
be found to be so. When the side of a dx'ain is more or less un- 
dermined in cutting, it will necessarily slip in much readier than a 
properly-sloped drain will ; and, besides, a badly cut drain is no 
cheaper than a well cut one. It will always be found of advan- 
tage to lay down to workmen a standard of excellence to which 
they should aspire, if they are to be constantly employed on 
such works. One has pleasure in going into a field of well cut 
drains, but the very reverse when they are all hanging to one 
side, and slipping in soon after being formed. Another point, in 
which inferior drainers are always deficient, is that of cutting the 
drain bottom the neat width of the pipe which is to be used. Not 
one amongst half-a-dozen workmen can do this ; and the reason is 
simply to be found in the fact, that they never try it. Let it once 
be laid down as a fixed rule, that the pipes are to be collared by 
the clay material in which they are laid, and that the workmen 
miist attend to this requirement, and there is no fear but it will be 
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attended to. The importance of having the circular pipes, or 
whatever other kind may he used, laid in a solid neatly formed bed 
can scarcely be over-estimated. 

Sometimes we hear much said in favour of collars, as being of 
great value in keeping even 2-inch pipes in a proper line ; but if 
we examine into the real cause of the preference shown to col- 
lared pipes,, we are likely, in nine cases out of ten, to find that it 
originates in the facility the collars give for performing slovenly 
work. When a drain is cut much too wide, and not very accu- 
rately in respect of bottom levelling, nothing hides these evils 
more readily than collars, yet they do not cure them. The com- 
mon argument in favour of collars is, that they prevent the 
entrance of mud at the openings. Than this impression, if it 
really is the origin of a valid belief there can be no greater mistake. 
Surely the space left between the inside of the collars and the 
outside of the pipes is no less than the opening between the ends 
of any Jwo carefully jointed pipes. Where there is sediment in 
the drains it will find its way into the pipes at much smaller 
openings than those which exist between the collars and pipes, 
and in this aspect, therefore, the former are useless. Another rea- 
son for their use is that they keep the pipe from sinking. To 
this it may be replied, that the bottom is very soft indeed in which 
equally laid and well side-packed and covered pipes can sink, 
and collars will not prove a remedy in these cases. An objection 
to .the use of collars which cannot be counterbalanced by all the 
trivial advantages they may confer, is that of their leaving the 
pipes with a bossage underneath. Into the various little dams 
formed in the bottom of the drains by the collars, silt gradually 
accumulates, and on its rising to the sole of the pipes it will be very 
liable to do injury. From there being a bossage, the strength 
of the tiles is much reduced, and if a cracked one should inadvertently 
he put in, the superincumbent weight of earth may cause it to 
give way, and thereby destroy the drain. Taking everything into 
account, there can be no more secure and accurately formed 
drain than one just cut the exact width of the pipes, and neatly 
scooped out with a cleaner for the purpose. In good cutting clays 
this is easily done, but even in hard stony ground a little care 
will secure a ne^t narrow bottom. If the stones requiring to be 
taken out are large^ the voids made by their removal may be filled 
up with some hard material ; and a little side-packing in the lay- 
ing operation will keep the pipes in their place. When the sub- 
soil is soft, or so hard that it is impossible to keep the tile-bed the 
right size, then it may he advisable to use collars, but not cer- 
tainly in any other case. 

The kind of tiles to be used must depend to some extent on 
comparative prices, but, other things being equal, circular pipes are 
preferable to any other kind of material. 
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Horse-shoe tiles and soles are now rarely employed, and justly 
so, for they are far inferior to either circular or elliptical pipes. 
The latter laid with the wide end down make a very excellent drain, 
but are not equal to well made round pipes. In determining the 
sizes of pipes to be used, a calculation should be made of the pro- 
bable discharge of water. When the stretch is long, the lower 
ends should be laid with pipes of larger calibre than the upper. 
With drain-lines of ordinary length 2-inch pipes will suffice 
at the lower ends ; If -inch ones in the middle, and at the 
upper ends they need not be more than 1^-inches in diameter. 
With the latter size collars may be advisable in the event of great 
difficulty being felt in cutting out the channel the exact width ; 
but in such cases it is better at once to use a larger size of pipes 
and lay them without collars. A considerable amount of handi- 
ness is required in laying the jpipes neatly and expeditiously. 
Sometimes an active boy will be found to do this work far 
better than a man, and being agile he can stoop down much 
more readily. In laying a drain, the plan is to begin at the upper 
end, and after putting a bit of stone on the vent of the first- 
laid pipe, continue to lay from top to bottom. The boy walks of 
course on the top of the laid tiles, and in fitting the joints turns 
them round or selects other ones until he get them to join in a 
satisfactory manner. It will always be found advisable to lay the 
pipes as soon after the drain is cut as possible, and in this way the 
collection of mud is avoided. Whenever the drain, or a part of 
it about to be laid, is cleaned out, the overseer ought to be most 
careful in examining the levels, and on his being satisfied that all 
is right, he may authorise the laying of the tiles. After the latter 
operation is completed, he again inspects the drain prior to any of 
the excavated material being filled in. Should he observe any 
open joints in making this inspection, a boy accompanying him 
must lay a chip of stone or two upon it, and after all is found 
right the filling-up may be begun. The way in which this is per- 
formed varies in different districts. Some practical farmers will 
not be convinced that anything else than the surface sward or soil 
should he put next the tiles, and others will agree to nothing less 
than broken stones, or some similar material, to the depth of several 
inches. In respect to the use of soil, it may only be said that there 
are several disadvantages connected with it, without any material 
advantages. Soil is a much dirtier substance than clay, ^d yields 
by the action of water a sediment much more likely to injure the 
drains. The loss even entailed by its removal from the surface is 
something considerable, yet there is no benefit derived froto its 
being withdrawn from its legitimate place. It does not permit 
water to percolate so freely through its pores as clay does, and is 
more stubborn in resisting the cracking tendencies of continued 
droughts. In regard to the use of broken stones as a covering for 
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pipe-tilesjnotlimg can besaid m their favour. The impr'ession insotne 
districts still appears to be that they facilitate the entrance of water 
into the drains. For a time they may do this, but certainly not with 
advantage to the fertility of the soil. From the beneficial action 
on the soils of rain-water, as described in a bygone page, it is 
right surely to prevent its l3eing withdrawn with greater rapidity 
than its fertilising products are extracted. On land drained with 
a large quantity of stones or with tiles, and a depth of a foot or 
so of stones on the top, there is a great tendency during heavy 
rains of the surface-water making large entrance-apertures above 
the drains. In this event the rain is not drunk in by the soil as if 
falls, but runs along the surface in little gutters, and entering 
these openings is not only lost as a fertilising agent, but is liable 
to carry mud into the drains and destroy them. This evil may 
occur at times in land drained only with pipe-tiles, but not by any 
means so often as with drainage-works where stones have been 
used. When the subsoil is of a greasy clay, the stones^ will very 
frequently be found after a number of years imbedded in consoli- 
dated mud. I have opened drains only six years put in, and found 
the stones used above the tiles totally gorged with mud and 
scratched-out earth of mole-roads. It is a great convenience for 
the mole to get such a fine open space for his spoil-banks as the 
openings between such stones; and if he can. get access amongst 
them in search of water, in he goes at once, want, then, that in 
course of time the stone-filling becomes a pudding mass by the 
deposition of clay and earth, it will be obvious that, instead of 
serving any good end, it will only prevent percolation by being 
more impervious than common clay. 

As water on being extracted from the soil should come into the 
drain in a lateral direction after it has descended the necessary 
depth, it is an object of some importance to have a good solid 
roof formed oyer the pipe, that there may be a slight open space 
left on either side to facilitate the entrance of water by the joints. 
For this purpose there is no covering equal to a slice or two of 
clay taken off the side of the drain and made to fold over the tile. 
The way in which this work is performed is easily stated. A 
man or stout boy with a sharp light digging-spade in his hand 
begins at one end of the newly laid drain, and pares off a slice 
of clay a few inches above the pipe, first on the one side and 
then on the other. As the one overlaps the other a little, and 
the lower ends of the slices are not completely severed from the 
side, but only broken down as if hinged to it, a solid roof of 
about inches in thickness is provided. During this operation 
the man walks on the top of the paring, and gives it all along 
such a pressure with the feet as his weight a&rds, but nothing 
more. Besides providing an excellent shoulder over the tile 
on either side, this roofing acts as a filter, and prevents the 
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entrance of mud. Where the clay is not soft enough to cut 
with the spade, the same end may be served by packing some of 
the lumpy pieces over the pipes, and filling up the voids with 
finer material. If some sort of roof like this is formed over the 
tiles, it does not signify a great deal how the remaining material 
is filled in, provided no large openings be left in it. The judicious 
improver will take care, of course, that very little good soil is 
buried. There are cases, however, particularly on peaty or “deaf” 
soils, where a substantial coating of clay, if it is of good quality, 
will do a great amount of good on the surface. In this case, soil 
must be allowed in exchange for clay in filling the drains. To re- 
duce the expense of filling in the drains, it will be advisable in some 
cases to use a plou^ with a wide 'wooden mould-board fitted on 
for the purpose. By providing a long plough-tree, there is no 
difficulty in getting one horse to go on one side, of the drain, 
and another on the other side. In carrying out drainage ope- 
rations on dense stiff soils, it is well to ask if the ventilation 
of the farrow-drains as well as the mains might not add to their 
efficiency? I have already said that there is no lack of atmospheric 
air in drain-tiles, or in any other voids that may be found in the 
subsoil, but that air may be stagnant and possessed of noxious 
qualities. Even in the deepest coal-pit workings, for example, 
tnere is no such thing as an absolute void, but the air present is 
either frequently so much attenuated and deficient in oxygen, 
or so corrupted by foul gases, that its life - supporting prin- 
ciples and disintegrating powers are greatly reduced. In some 
respects drainage-conduits resemble coal-workings on a very small 
scale. The air present in them does not require to be possessed 
of life-supporting principles, except in so far as these principles 
are calculated by a decomposing action to rend and disintegrate 
the compact subsoil. But when a good circulation of atmospheric 
air is produced in drains by a thorough system of ventilation, a 
drying and cracking process is carried on through the combined 
action of the air at the surface and that in the drains, and in this 
way the bleeding powers of clay soils are immensely increased. The 
truth of this statement may be seen in many instances in a field 
which has got main drains at both ends, connected . by means of 
furrow-drains running from one end to the other, for it is generally 
better drained than a similar field having the mains only at one 
end. The reason is that the one is partially ventilated, the other 
is not. When the ventilating system is to be adopted, the simplest, 
safest, and cheapest course is something like the following : — ^Along 
the upper ends of the drains foim a drain of 3 or 4 inch pipes to act 
both as a water-channel and a ventiduct, and connect the common 
drains with it in the usual way. From this drain carry several 
branches across the turning ridge into the back of the adjoining 
fence, and finish each with a vertical shaft, made with pipes set on 
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end, and cover the mouth -with a perforated board. If the furrow- 
drains are very long, there will be a difficulty in producing a cir- 
culation between end and end, and in that case a current of air 
may be principally kept up between the branches entering to the 
air-shaft, one proving an induction and the other an eduction tube. 
To correct this evil, it will be necessary, in some instances, to run a 
ventiduct across the centre of the feeding-drains, and, besides 
keeping its ends open, it may be well to form vertical shafts at 
various points along its course. When a main drain is required 
at both ends, the ventilation of the feeding-arteries, if they are not 
very long, will be abundantly provided for by a few ventiduct 
branches being connected with the former at different points. 

As soon as a field of drains is approaching completion, the 

E ’tions of the various mains and feeders should be accurately 
down upon a plan. This is easily done, but to render the 
plans of any real practical value, they should be prepared only 
from the most accurate measurements, and rarely on a smaller 
scale than a hundred feet to the inch. To keep all the plans 
together, and in an accessible form, a large book should be pro- 
vided, having a leaf of drawing and writing paper alternately. 
On the p^^ge of drawing-paper the lines of drains in any particular 
field must be laid down in strong indigo or cobalt blue, on a 
scale to suit the size of the page. Opposite this plan, and on the 
of writing-paper, the detailed dimensions of the drains should 
be stated, the number of tiles used, their quality and price, in- 
cluding cartages, the cost of cutting and filling; and the gross 
expense of the field, and per rod of 5^ yards of main and furrow 
drains respectively, being stated, the whole will be complete. By 
this means the proprietor is put in full possession of every inte- 
resting particular concerning his drained land, and can see at a 

f iance, whenever he desires, the total outlay on draining. A 
lank space left for the purpose may be filled up in future years 
with notes and observations made on the action of the drains 
when carried out on various systems. In this way, a drainage- 
book, accurately kept, may become, for public as well as private 
purposes, a most valuable manual to be consulted by improvers 
of ^1 classes. 

UL—COMPIJBTEI) DBAINAGE-WOEKS. 

In giving an account of some drainage operations which have 
been executed under my care, I mean to confine my attention 
to two estates, and to such cases on these properties as in the 
absence of accurately conducted experiments were yet decided 
enough, from mere comparison of the growing crops, respect- 
ing the efficiency or inefficiency of the system of draining pursued. 
For the information of the general reader, it is unnecessary to 
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say where the properties are situated, or to whom they belong. 
It is enough for the purpose that induces me to refer to them, 
to state that the first to be noticed consists of several thousand 
acres, mostly of strong tenacious clay on the coal formation ; 
is situated in a central part of Scotland, and has an altitude 
varying from 400 to 600 feet, and a cold wet climate. The 
second property to be referred to lies partly on the carboni- 
ferous limestone and partly on the coal-measures; is fully 800 
feet above sea-level, and has. a very wet, cold, fickle climate. 

The system of drainage somewhat extensively carried out on the 
former estate, consisted for several years prior to 1847 of shallow 
drains in every furrow, as recommended by the late Hr Smith of 
Deanston, who occasionally visited and inspected the operations. 
At that period my connection with the improving operations was 
formed, and not being then so complete a convert to deep-draining 
as I now am, I was only desirous that the 27 to 30-inch drains 
should be made at least 6 inches deeper. As the proprietor was 
strongly in favour of shallow frequent draining, the depth could 
not for some years be increased to more than 30 to 33 inches. 
Experience, very soon acquired, however, demonstrated the fact, 
that while shallow drains did effect at the first a great improvement 
on wet land, they failed, after several years, to dry it so tnproughly 
as it required to be in order to grow successfully every description 
of field crop. Impressed with this conviction, I obtained permis- 
sion in 1848 to enter on a series of experiments in draining very 
dense clays at different depths and distances apart. The first field 
drained for this purpose consisted of 16 acres of good brick-making 
clay. It was in pasture, covered all over with rushes, and produced 
scarcely any other food for stock than blue carex grasses. 
The enclosure was laid out in three sections, the finst (No. 1), to 
be drained 18 feet apart and 30 inches deep ; the second (No, 2), 
27 feet, and 3 feet 3 inches deep; and the third (No. 3), 36 feet asun- 
der, and 4 feet in depth. The materials used were 2-inch circular 
pipes at the lower ends of the drains, and If -inch ones at the upper 
ends, all laid without collars. There were several cross main-drains, 
besides a principal one at the lower end. Part of the latter was 
laid with large open tiles and soles, but 4-inch circular pipes were 
chiefly employed. The work was performed in the summer 
season, and a double paring of good clean clay, as described in a 
previous page, was laid over the pipes. In filling the drains, the 
plough was employed to some extent, but care was taken to pre- 
vent the formation of voids. None of the surface soil was filled in, 
but the top spading was laid over the filling, with the red side up. 
The expense, irrei^ective of the cost of laying out the works, stood 
thus by the imperial acre ; — 

TRAITS.— -OCTOBER 1856. 2 O 
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No. 1. — ^Dbbp Drains. 


Cutting and filling 80 rods of yards (including main drain), 
at 9d., 

Two-inch and other pipes, 1150 at 20s. per 1000, . 

Extra for main drain tiles, .... 
Cartage and laying down of tiles, 2s. per 1000, 

Superintendence and other contingencies, . 


£3 0 0 

18 0 
0 5 0 
0 2 4 

0 2 8 


Cost, per acre, of 4 feet drains, 36 feet apart, . . £4 13 0 


No. 2 . — Drains of Medium Depth. 


Cutting and filling 105 rods (including main drains), at 6d., 

£2 12 

6 

Two-inch and other pipes, 1540, at 20s., . 

1 10 

9 

Extra for main drains, ..... 
Cartage and laying down of tiles at 2s. per 1000, . 

0 5 

0 

0 3 

2 

Superintendence and contingencies. 

0 2 

10 

Cost, per acre, of 3 feet 3 inch drains, 27 feet apart, . 

£4 14 

3 

No. 3. — Shallow Drains. 

Cutting and filling 155 rods (including main drains), at 4d., 

£2 11 

8 

Two-inch and other pipes, 2290, at 20s., • 

2 5 

9 

Extra for main drains, . . . ... 

0 5 

0 

Cartage and laying down of tiles, 2s, per 1000, 

0 4 

7 

Superintendence and contingencies, . . ‘ . 

0 3 

1 

Cost, by the acre, of 30 inch drains, 18 feet apart , 

£5 10 

1 


At the time these drains were executed, wages were low, and 
the work was got cheaper done than it could be got completed 
for now. Looking at the dimensions of the diflferent sections, it 
will be observed 9iat in No. 1 the drains were too far apart for 
very clayey land, and even the width of the drains in No. 2 was 
too great for the depth. The results of this experiment may now 
be stated. On the land being put under oats, the crop proved 
most productive over the 18-feet drains, next best on No. 2, and, 
especially in the old farrows, very inferior on No. 1. It happened 
to be a damp year, and a good test was afforded in consequence. 
The next crop was turnips after a very deep cross-ploughing. 
Over the deeply-drained section the roots varied considerably, some 
being good and some bad. Neither was the crop on No. 2 so good 
as could have been wished, though better than on No. 1. The 
crop over the shallow drains was the best, and the land was firmer 
in wet weather than on the other divisions. An oat crop and then 
hay followed, and under both the deep drains showed that, for 
a distance of about 12 feet on either side, the land was thorou^ly 
dried, but farther off than this scarcely drained at all. The 
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whole field is now in pasture, and the conclusion I have come to 
in reference to it is this, that none of the systems are satisfactory. 
The shallow drains did great good at first, and the deep-wrought 
very badly ; but now, so far as the deep ones are able to draw, they 
are doing excellently well, hut the others are not. Had I drained 
24 feet apart and 4 feet deep, I have every reason to think that 
the drainage would have been most satisfactory. As it is, this 
is not the case. But one sometimes learns more from failure than 
from success in such operations. 

Another field of about 18 acres, which I subsequently drained by 
desire of the proprietor 30 feet apart, and 3 feet 3 inches deep, was 
found to be only partially dried. From very careful inspection I 
have repeatedly observed that the ground is only well drained 11 feet 
on each side of the drain. The subsoil is very dense clay, with 
pieces of ^‘till” breaking in at intervals, but is not one of the 
worst bleeding kinds of strong land. A few notes on different 
fields will be sufficient to indicate the system of drainage which 
has been found most successful on this property. 

A field of 26 acres, a deep earthy soil, and strong yellow clay 
subsoil. Brains, 24 feet apart in one section, and 4 feet deep. 
[Results most satisfactory. Another section, drained at 27 feet 
intervals, same depth as the other : results satisfactory, but not a 
great deal to be boasted of. Another enclosure, having much the 
same soil as the last drained, 22^ feet apart, and 3 feet 9 inches 
deep. Very satisfactory drainage secured. Part of a very stub-* 
born clay field drained 32 feet apart, and 4 feet deep. Not 
satisfactory as to results, not more than from 10 to 11 feet being 
thoroughly drained on either side of the drains. 

Many other instances might be enumerated ; but, to save space, 
I may simply give a general statement of the conclusions arrived 
at by observation of the different modes of drainage which have 
been undertaken over the whole estate. 

Ist. Drains 30 inches deep, and from 15 to 18 feet apart, have 
given favourable returns, but after six or eight years they are not 
so effective as before, and rushes begin to come up. 

2d. When the drains were only about 3 feet 3 inches deep, and 
26 to 28 feet apart, they did a great amount of good, but at that 
depth rarely dried the clays for more than 11 feet on each side of 
the drain. 

3d. In all cases, even in the strongest clays, 4 feet drains, if not 
more than from 24 to 28 feet asunder, have thoroughly stood the 
test of years^ and given complete satisfaction. 

Stone drains and til^ covered with stones have failed completely 
on this property after eight or ten years, and it would now be con-* 
sidered a waste of money to use them. 

In conducting some experiments to ascertain whether deep or 
shallow drains would run first after rain, I obtained very curious 
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results, as the following figures will show. I placed a series of 
drains in a part of one of the worst drawing clay fields I could 
select. One drain was made 4 feet deep, and the next to it in suc- 
cession only feet. Their lengths were the same — namely, 90 
yards ; and to prevent surface-water getting down above the tiles, 
the filled-in clay was most carefully rammed with a paving-beater. 
It was in dry weather the work was performed, and the mouths 
being all made to discharge separately into an open ditch, rain 
was anxiously waited for. In October it came on all at once, 
and it was then found that the 4-feet drains ran a consider- 
able time before the other ones. After they had both been running 
a little, the discharge was measured, with the following re- 
sults : — 

The 4 -feet drain discharged 2 ^ pints in 2 J minutes. 

The 24 it 24 fi 8 tt 

On the following day, when the rain had abated a little, the 
average discharge was found to be as under ; — 

Deep drain discharged 24 pints in 3 minutes. 

Shallow „ 24 it 1 1 tf 

The experiment was made in 1848, and, notwithstanding the 
filling of the drains, being almost puddled, they are still working 
well. For several years subsequent to the time that has been 
mentioned, the deep drains continued, after a fall of rain, to dis- 
charge a good deal more water than the shallow ones. Of late I 
have not had an opportunity of examining them, but have no 
doubt the result continues to be the same. 

The drainage of the other estate, which I have now very shortly 
to refer to in conclusion, presents some very instructive warnings 
to improvers. At the time Mr Parkes directed attention to the 
drainage question, he was employed to advise on the draining of 
this property, and, under the care of a superintendent he sent, 
a number of fields were drained 40 to 60 feet apart, and fully 
4 feet deep. The lines of the drains were sometimes laid off in 
the direction of the greatest fall, hut often they were run obliquely 
across ground, sloping very considerably in one direction. By im- 
proper management on the part of the superintendent, the tiles 
were badly laid ; and to this day they are being lifted in sections, as 
one rupture after another appears. After heavy outlay the drainage 
proved a failure in almost every field, yet the proprietor could not 
be prevailed upon to change the system. Having been employed 
in 1851 to advise in reference to the improvement of the land, I 
recommended a closer system of drainage, and the running of the 
drain-lines straight up and down the slope of the ground. Many 
of the fields could not be got so closely drained as I wished, hut 
ultimately, in 1852, I found the proprietor willing to allow me 
to drain a 27-acre field as I might think proper. The drains were, 
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therefore, put in 27 feet apart, and 4 feet deep, and laid with 
2-inch and If-inch circular pipes. Being a strong clay, but yet 
tolerably porous, I expected this width to succeed satisfactorily, 
and I have not been disappointed. Up to the period this field 
was drained, turnips could scarcely be grown in wet years on 
any part of the property; but with drainage of this sort, root- 
crops of all kinds are now grown with perfect success. By-and-by 
the old drains will all be taken up, or supplemented by an inter- 
calation of new drain-lines, so as to bring the width ^ nearly as 
possible from 24 to 30 feet These dimensions have now, after 
several years’ experience, been found to act in the most satisfactory 
manner, where deep and sparse drainage had proved unequal to 
the work. On all kinds of clay soils experience will gradually 
establish the fact, that these are the best possible depths and dis- 
tances apart to abide by — necessary variations being made, of course, 
to suit the peculiarity of the subsoil. If neither shallow drains at 
frequent intervals, nor deep ones having large interspaces, give 
effective drainage on bibulous soils, let the judicious improver have 
recourse to a hybrid between the two — at least as to width ; and if 
he does not then succeed, the fault will lie with himself, and is 
likely to have its origin in the want of proper adaptation. 


PREMIUMS AWARDED AT PARIS TO EXHIBITORS AND 
BREEDERS OF SCOTCH STOCK. 


Short-Horn Breed. 


Bulls. 


Thomas Sadler, Norton Mains, Ratho, for second best bull, 
David Park, Tynefield, Dunbar, "breeder of do. 

Anthony Cruickshank, Aberdeen, breeder of third best bull, \ 
exhibited by the Earl of Clancarty, Ireland, - j 


Silver Medal and L.36 
, Silver Medal 

Bronze Medal 


Com. 

James Douglas, Athelstaneford, Drem, for second best cow, Silver Medal and L.24 
Mark S. Stewart of Southwick, Dumfries, breeder of do. Silver Medal 
Thomas Oliver, West Fortune, Drem, for fourth best heifer, Bronze Medal and D16 
John Haig, Cameron House, Kirkcaldy, breeder of do. Bronze Medal 
James Douglas, Athelstaneford, Drem, Commendation and Bronze Medal 

Ayrshire Breed. 

Bulls. 

Hugh Kirkwood, Killermont, Glasgow, for best bull, - Gold Medal and L.S2 

John MUnie, Laidburn, Killearn, breeder of do. - Gold Medal 

Daniel Craig, Polquheys, New Cumnock, for second best. Silver Medal and L.28 
Thomas Barbonr, Kilensken, West Kilbride, breeder of do. Silver Medal 
John Stewart, Strathaven, for third best, .. - Bronze Medal and L.24 

Robert Hewitson, Auehenbenzie, Thornhill, for fourth best, Bronze Medal and L.20 

James Craig, Millside, Kilbirnie, breeder' of do. - - Bronze Medal 

Robert Porteous, Milton, Lesmahagow, for fifth best, - Bronze Medal and L.16 


Competitors could only have*; one Premium in each Class ; a second animal, how- 
ever high its merit, received commendation. 
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James Reimie, Kessington, New Kilpatrick, for seventh best, Bronze Medal and L.12 
Duncan Buchanan, Craigallion, Stirling, hrteder of do. - Bronze Medal 

Alexander Dunlop, Glasgow, for eighth best, - - Bronze Medal and L.10 

Robert Mackean, Lumloch, Glasgow, breeder of do. ' - Bronze Medal 
Alexander Dunlop, Glasgow, - Commendation and Bronze Medal 
Robert Mackean, Lumloch, Glasgow, breeder of do. - Bronze Medal 
Alexander Oswald of Auchincruive, Commendation and Bronze Medal 


William Ritchie, Tarbolton, Ayr, breeder of commended 
bull exhibited by Dr Kirkpatrick, Glasnevin, Dublin, 


Bronze Medal 


Gows. 

Sir Michael R. Shaw Stewart, Bart., for best cow, - Gold Medal and L.24 
Laurence Drew, Merryton, Hamilton, breeder of do. - Gold Medal 
George Gairdner, Klrklandholm, Ayr, for second best, - Silver Medal and L.20 
Robert Kirkwood, Shankston, Maybole, breeder of do. - Silver Medal 
Robert Porteous, Milton, Lesmahagow, for third best, - Bronze Medal and L.18 
Alexander Murdoch, Hallside, Cambuslang, breeder of do . Bronze Medal 
Alexander Dunlop, Glasgow, for fourth best, - - Bronze Medal and L.1 6 

Alexander Graham, Summerston, W.Kilpatrick, breeder of do. Bronze Medal 
Allan Pollok, Broom, Newton Meams, for seventh best. Bronze Medal and L.IO 
Robert McAlister, Mid-Ascog, Rothesay, for eighth best, Bronze Medal and L.8 
James Murdoch, Camtyne, Glasgow, breeder of do. - Bronze Medal 
Alexander Oswald of Auchincruive, Ayr, for tenth best, Bronze Medal and L.5 
Sir Michael R. Shaw Stewart, Bart., Commendation and Bronze Medal 
Mr Somerville, Fairfield Lodge, Bothwell, breeder of do. Bronze Medal 
John Stewart, Strathaven, - Commendation and Bronze Medal 

George Gairdner, Kirklandholm, - Commendation and Bronze Medal 
William Tod, Dunure Mains, Maybole, breeder of do. Bronze Medal 
Andrew Dykes, Lesmahagow, - Commendation and Bronze Medal 
Mr^ Hamilton, late of Newsteading, breeder of do. - Bronze Medal 
Gavin Hamilton, Auldtown, Lesmahagow, Commendation and Bronze Medal 
John Waugh, St John’s Kirk, Biggar, weeder of do. - Bronze Medal 


Polled Breeds. 

[In this Class the Grsat Gold Mboal was awarded to Wclltam M*Combie, TUIyfour, Aberdeen.] 

BvMs, 

William M'Combie, Tillyfonr, Aberdeen, for best bull, - Gold Medal and L.36 

Alexander Bowie, Mains of Kelly, Arbroath, breeder of do. Gold Medal 

Robert Walker, Portlethen, Aberdeen, for second best, - Silver Medal j^nd L.28 

Hugh Watson, Keillor, Coupar-Angus, breeder of do. - Silver Medal 

Hugh Watson, Keillor, for third best, ... Bronze Medal and L.24 

James Beattie, Newbie House, Annan, for fourth best, - Bronze Medal and L.2() 

George Graham, Riggfoot, Dumfries, breeder of do. - Bronze Medal 

The Earl of Sonthesk, Kinnaird Castle, Brechin, for fifth best. Bronze Medal and L.18 
Alexander Bowie, Mains of Kelly, Arbroath, breeder of do. Bronze Medal 
James Stewart, Aberdeen, for sixth best, - - Bronze Medal and L.1 2 

Robert Walker, Portlethen, Aberdeen, Commendation and Bronze Medal 
John Collier, Panlathy, Carnoustie, Commendation and Bronze Medal 
R. B. Wardlaw Ramsay of Whitehill, Commendation and Bronze Medal 
Adam Corrie, Caimiehill, Dumfries, breeder of do. - Bronze Medal 
John Anderson, Gillespie, Glenlnce, Commendation and Bronze Medal 
Sir William Maxwell of Monreitb, Bari., breeder of do. Bronze Medal 

Cows, 

William M*Combie, Tillyfonr, for best cow, - - Gold Medal and L 24 

The Earl of Southesk, for second best, - « . Silver Medal and L.20 

Hugh Watson, Keillor, Greedier of do. - • - Silver Medal 

John Collier, Panlathy, for third best, - - • Bronze Medal and L.X6 

•Thomas Collier, Etatton, Carnoustie, breeder of do, - Bronze Medal 

Robert Walker, Portlethen, for fourth best, - - Bronze Medal and L 14 

Alexander Bowie, Mains of Kelly, for fifth best, - . Bronze Medal andL, 12 
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William Huston, Parnell, Brechin, breeder of do. - Bronze Medal 
Trustees of the late Robert Scott, Balwyllo, for seventh best. Bronze Medal and L. 8 
William M'Combie, Tillyfour, - Commendation and Bronze Medal 

William M'Combie, Tillyfour, - Commendation and Bronze Medal 

William M'Combie, Tillyfour, - Commendation and Bronze Medal 

The Earl of Southesk, - - Commendation and Bronze Medal 

James Beattie, Hewbie House, Annan, Commendation and Bronze Medal 

Andrew Dow, Brockwoodlees, Canonbie, breeder of do. Bronze Medal 
The Trustees of the late Robert Scott, Commendation and Bronze Medal 

Alexander Bowie, Mains of Kelly, Commendation and Bronze Medal 
James Stewart, Aberdeen, - Commendation and Bronze Medal 

Highland Breed. 

Bulls, 

George & J. G. Smith, Minmore, Ballindalloch, for best bull. Gold Medal and L.32 
Keill Malcolm of Poltalloch, Lochgilphead, for second best. Silver Medal and L.28 
Alex. Stewart, Dalvey, Grantown, for third best do. « Bronze Medal and L.24 
John Gordon, Ballintomb, Grantown, breeder of do. - Bronze Medal 

Allan Pollok of Broom, for fourth best, - - Bronze Medal and L.20 

Donald Macdonald, Monachill, Perthshire, breeder of do. Bronze Medal 

} Bronze Med.l»ndL.16 

Cows, 

The Duke of Sutherland, Dunrobin, Golspie, for best cow, Gk>ld Medal and L.24 
A. and A. Stewart, Ellanreach, Alness, breeders of do. Gold Medal 
Allan Pollok of Broom, for second best cow, - - Silver Medal and L.20 

Mr McLaren, Benledi, Perthshire, breeder of do. - Silver Medal 

John Gordon, Ballintomb, for third best, • - Bronze Medal and L.16 

The Hon. Lady Menzies, for fourth best, - - Bronze Medal and L.12 

Neill Malcolm of Poltalloch, for fifth best, - - Bronze Medal and L.10 

William Webster, Islay, for sixth best, - . - Bronze Medal and L.8 

Allan Pollok of Broom, - - Commendation and Bronze Medal 

Leicester Sheep. 

Tups. 

John Collie, Ardgay, Elgin, for fourth best tup. Bronze Medal and L.12 

Ewes. 

George Hope, Fenton Barns, Drem, for third best pen of ewes, Bronze Medal and L.10 
John Collie, Ardgay, for third best pen of gimmers, - Bronze Medal and L.10 

“®"“* Ble»8“t.B9miok.oii-Tweed,for> Bronze Medal and L.8 
fourth best, - - - - - - J 

SotTTHDOWisr Sheep. 

Tups, 

Robert Scot Skirving, Camptoun, Haddington, for fourth! Bronze Medal and L.12 
best tup, - - , - - - - j 

James Aitchison of Alderston, breeder of do. - - Bronze Medal 

Robert Scot Skirving, Camptoun, for fourth best shearling tup, Bronze Medal and L. 1 2 

1 

Ewes, 

John Hutchison of Monyruy, Peterhead, for best pen of ewes, Gold Medal and L.12 

Cheviot Sheep. 

Tvps, 

John Carrutbers, Kirkhill, Moffat, for best tup, - Gold Medal and L.24 

Thomas C. Borthwick, Hopsrig, Langholm, for second best, Silver Medal and L.20 

James Brydon, Moodlaw, Langholm, for third best, - Bronze Medal and L.16 
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Thomas Elliot^ Hindhope^ Jedburgh, for fourth best, - Bronze Medal and L.14 

Andrew Easton, Todrig, Hawick, for fifth best, - - Bronze Medal and L.12 

William Houstoun, Kintradwell, Golspie, for sixth best, Bronze Medal and L.IO 

William Patterson, Twiglees, Lockerbie, for seventh best, Bronze Medal and L.8 
James Brydon, Moodlaw, breeder of do. - - Bronze Medal 

Shearling Tups. 

John Carruthers, Kirkhill, Moffat, for best shearling tup, Gold Medal and LM 

Thomas Elliot, Hindhope, Jedburgh, for second best, - Silver Medal sikid L.20 

Donald Horne of Langwell, Caithness, for third best, - Bronze Medal and L.16 

William Houstoun, Kintradwell, Golspie, for fourth best. Bronze Medal and L.14 
Charles Hood, Inverbrora, Golspie, for fifth best, - Bronze Medal and L.12 

Hues. 

Thomas Borthwick, Hopsrig, for best pen of ewes, - Gold Medal and L.12 

Thomas Elliot, Hindhope, for second best, - - Silver Medal &L.11, 4s. 

Donald Horne of Langwell, for third best, - - Bronze Medal and L.IO 

James Johnstone, Capplegill, Moffat, for fourth best, - Bronze Medal and L.8 

Blackfaced Sheep. 

Tups, 

John Drife, Barr, Sanquhar, for best tup, - - Gold Medal and L.20 

John Lome Stewart, of Stronvar, Campbeltown, for secondbest, Silver Medal and L.16 
John Watson, Nisbet, Biggar, for third best, « - Bronze Medal and L.14 

Adam Blacklock, Minnygap, Moffat, for fourth best, - Bronze Medal and L.12 

John Mackinlay,Farmtown,Braeleny, Callander, for fifth best, Bronze Medal and L.10 
The Duke of Hamilton and Brandon, for sixth best, - Bronze Medal and L.8 

David Foyer, Knowehead, Campsie, breeder of do. - Bronze Medal 

Gavin Sandiland8,Cumberhead,LeBmahagow,for seventh best, Bronze Medal andL.6 
John McLaren, Monzie, Blair Atholl, for eighth best, - Bronze Medal and L.4 

JSwes. 

Gavin Sandilands, Cumberhead, for best pen of ewes, - Gold Medal and L.12 

Allan Pollok of Broom, Newton Meams, for second best. Silver Medal and L.10 

John L. Stewart of Stronvar, for third best, - - Bronze Medal and L.8 

John Drife, Barr, Sanquhar, for fourth best, « - Bronze Medal & L.7, 4s. 

John McLaren, Monzie, Blair Atholl, for fifth best, - Bronze Medal & L.6, 8s. 

Adam Blacklock, Minnygap, Moffat, ior sixth best, - Bronze Medal and L.6 

John Collier, Panlathy, Carnoustie, for seventh best, - Bronze Medal and L.5 

Seeds and Boots. 

Peter Lawson and Son, Edinburgh, for a collection of seeds ) Medal 

and roots, - - - - - - ) 

B. T. Mackintosh, Edinburgh, for a collecMon of seeds and \ Medal ’ 

roots, «i ~ j 

Robert Scot Skirving, Camptoun, Haddington, for a col- ) Medal 

lection of seeds, - - - • - i 

James Brodie, Linplum, Haddington, for wheat, - Gold Medal 

George Hope, Fenton Barns, Drem, for wheat, - - Silver Medal 

Robert Binnie, Seton Mains, Tranent, for wheat, - Silver Medal 

John Finnie, Swanston, Edinburgh, for Hopetoun oats, Bronze Medal 
John Brown Wright, Hedderwick Hill, Dunbar, for beans. Bronze Medal 

iMPLEMENra 

Robert Law, Shettleston, Glasgow, for best farm-cart, - - L.5 

Thomas Murray,*Ellmford, Dunse, for third'best do. - - - L.3 

Robert Law, Shettleston, for harrows. Commendation and Bronze Medal 
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VETEEINARY DEPARTMENT. 

Edited by John Gamgbe, 

Professor of Anatomy and Physiology in the Yeterinary College, Edinburgh ; 

Late Lecturer on Veterinary Medicine and Surgery in the 
Camden Hall, London. 

Shortly before the death of my predecessor— the late Mr John- 
Barlow — the Highland and Agricultural Society, eager for the ad- 
vancement of veterinary science, had decided upon adding to its 
TrcSns€tctions Quarterly Eeports on the diseases of animals. It was 
not given to Mr Barlow to put into practice the plan he had con- 
ceived to meet the Society’s wishes. It has been thought fit not 
to abandon the primary intention, though no scheme for its realisa- 
tion exists at present. 

With some diflSdence I undertake to place before the members of 
the Highland Society an account of the progress that is constantly 
being made in veterinary science, and to tender advice and instruc- 
tion on topics that bear as intimate a relation to agriculture as to 
the study of the medicine of brutes. 

Two great evils have been said to attend the teaching of veteri- 
nary science to agriculturists. The first is, that it is sanctioning 
an empiricism greatly to the detriment of the veterinary profession; 
and, secondly, that it makes farmers trust to their own resources in 
the treatment of disease, only to their own loss. I can only say 
that I shall willingly relinquish my present project when its inju- 
rious influence shall be manifest. My time and labour shall ever 
be devoted, with all the zeal I am possessed of, to the sup;^ing 
the wants of my profession, — ^wants which are, throughout Grreat 
Britain even, if possible, more real than apparent, lly present 
aim is to widen the sphere of action with attendant good, keeping 
steadily in view the centre to which professional effort must con- 
verge; and until it shall be proved that the so-called protective laws 
which have been found incompatible with the full prosperity of the 
land, are applicable to the fruits of the brain, I shall persist in 
hoping good from extension of learning freed from all party 
trammels. 

Thes^ observations of general application seem to bear particu- 
larly on the relation of agriculture to veterinary medicine. These 
have from time immemorial been considered inseparable. They 
have lived together in obscurity, and the link that binds them is so 
natural and strong, that progress in the one necessarily implies 
progress in the other ; and they must continue to form common 
cause, even in this epoch of reform and learning. 

In the days of ancient Greece and Eome, the most learned philo- 
sophers and statesmen, and the most valorous warriors, legislat- 
ing and fighting for their countries’ aggrandisement, did not dis- 
dain to Instruct the tillers of the land on the cultivation of the soil. 
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and on the management and diseases of the dumb creatures that 
constituted, as they do to this day, the substantial wealth of 
nations. 

Varro, Cato, Vegetius, even Constantine IV., and other illus- 
trious men and princes, thought it not derogatory to lend 
their names or their pen to agriculture and veterinary medicine. 
Virgil obtained favour in the house of Caesar by having cured many 
of the emperor’s horses, and wisely foreseeing and announcing as 
to the qualities of the produce of a diseased mare and other ani- 
mals-, includbg dogs intended for the chase. 

It were almost useless to attempt to trace the history of agri- 
culture and veterinary science through the middle ages. Those 
who possessed animals attended to their health. Superstition and 
witchcraft held their sway, but it is strange that these operated per- 
haps more injuriously on the progress of human medicine than of 
veterinary science. The first was under the direct influence of 
Arabian errors and prejudices, but the second found refuge in 
greater obscurity. From Italy sprang many farriers that were 
engaged in the various courts of Europe, but all came from the 
peasantry, with the exception of but few of the most celebrated 
authors. In the eighth and ninth centuries, several works on 
agriculture emanated from Arabia, and many contained informa- 
tion on the diseases of animals, and bore titles accordingly. Albert 
of Bollstadt, Bishop of Eatisbon; Jordanus Eufifus, Great Justi- 
ciary of Calabria ; Vincent of Beauvais ; Jacobus Auria, Doria of 
Genova ; Theodore, Bishop of Cervia ; Pietro de Crescenzi of Bo- 
logna ; and Lorenzo Busio, were the honoured names connected 
with the combined agricultural and veterinary literature in the 
thirteenth century. In the middle of the fourteenth, Dino di Pietro 
Diniy a Florentine farrier, wrote a treatise on Farriery, in which he 
speaks of the cultivators of veterinary medicine as individuals un- 
accustomed to study, and dragged from the spade and from guard- 
ing sheep.* 

Certain it is, that at all periods the management of animals and 
the treatment of their diseases have been the subject of the united 
attention of the highest and the lowest orders of men ; but I have 
wished to show an interesting feature in the history of veterinary 
science, — ^namely, that its connection with agriculture has been 
constant and uninterrupted. Such a connection may yet, by his- 
tory, be proved to have been its safeguard, for, as I have shown 
elsewhere, it was at a singularly early period after the revival of 
learning that the records of facts and sound observation formed the 
basis of a work on veterinary medicine by a senator of Bologna, 
Carlo Euini. Euini had as much to see and learn as, hut directly 
less error to eradicate than, the reformers of medicine. Unfortu- 
nately this applies only to a portion of the works of this great man. 

* See Ercolani, Rieerdhe augli Scrittori di Veterimria. 2 vols. Turin, 1851-54. 
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■ We have now to solve a very important question, — ^viz. What led 
to the establishment of veterinary colleges ? The latter half of the 
eighteenth century is^ the period that will throughout all time he 
the most memorable in the annals of veterinary science. Agricul- 
turists cried out most bitterly in consequence of the severe losses 
sustained from the cattle-plague. We find that, at the opening of 
Parliament on the 9th of January 1770, the first words the king 
uttered had reference to the serious calamity that had befallen the 
nation, in the spreading from the Continent to our island of this 
dreadful epizootic. The Lords and Commons did not turn a deaf 
ear to this earnest appeal, and a host of learned men, of no single 
profession, responded from different parts of England, and amongst 
them were Mortimer, Brocklesby, and the Bishop of York. Layard 
had written on the disease as far back as 1757. 

All Europe was then in consternation in consquence of the bovine 
pest, that periodically extended over it from the Asiatic steppes. 
The haughty vanity of the most proud was curbed, and from griev- 
ous disaster the prospects of great and lasting good arose. 

The Veterinary College of Lyons was founded by Bourgelat. 
His students successfully checked the ravages of disease, and were 
recognised as constituting not only a useful, but an essential body 
of professional men. The Agricultural Society of Paris took the 
initiative offering a prize in 1766 for au essay, the title of which 
was — The Description, Causes, Effects, and Cure of Epidemic 
and Contagious Diseases of Cattle, and the Means to prevent them 
and check their Progress,” 

In 1766 the subject for the prize was The History of all Epizootic 
Diseases of Cattle, and of Animals of all other Species that are de- 
scribed in ancient and modem Authors, of the Causes that have 
engendered^ them, and of the Eemedies that have been thought 
most efficacious in overcoming them.” 

In 1770, Antonio Zanon of Udine, one of the most celebrated of 
Italian economists, wrote an elaborate historical essay, which he 
read before the Agricultural Academy, wherein he forcibly con- 
tended for the importance of furnishing young men with the means 
of instruction as veterinary surgeons. 

I need not dilate on the manner in which veterinary science has 
been encouraged by the agricultural societies of England and Scot- 
land. Let their members, as its principally active patrons, learn 
what has been, what is, and must yet be done, that it may advance 
in due ratio with its importance, and let them contribute, as they 
can so largely, to enrich it with facts and observations. 

That farmers can teach veterinary surgeons as well as veterinary 
surgeons fanners, and all to their reciprocal interest, is undoubted. 

Who is it but the rearer of stock and the owners of animals in 
general throughout Great Britain that have studied Hygiene? 
Coleman impressed the public mind with the fact that proper 
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ventilation was essential to prevent disease ; and the use of great 
quantities and good quality of food is constantly enjoined by 
veterinary surgeons. But opportunities for those extensive ex- 
periments, indispensable in Hygienic inquiries, as well as the 
primary incentive to their prosecution, which is private interest, 
can only occur to the wealthy landowner and agriculturists. 

The fact that veterinary surgeons have not exercised great In- 
fluence in bringing about great improvements in the breeds and 
management of the domestic animals, stalrtles all with whom I dis- 
quss the point ; but it must be readily acknowledged, if we consider 
the great advances made in the veterinary schools of the Continent, 
and particularly of France and Germany as compared with our own. 

In a lecture on veterinary education that I delivered, as intro- 
ductory to a course, in London, last winter, I said, speaking of the 
Continental schools : “ Not only are the educational means accumu- 
lated in these institutions, monuments of foresight and indefatigable 
zeal on the part of their administrative and professional bodies, but 
the latter have distinguished themselves for the learned and pre- 
eminently useful treatises they have published on every depart- 
ment of our profession. Anatomy, experimental physiology, 
mateina medica, therapeutics, botany, jurisprudence, general patho- 
logy, medicine, and surgery of our domestic animals, have been the 
object of invaluable works by the professors of Berlin, Vienna, 
Lyons, Paris, Toulouse, Stuttgart, Brunswick, Hanover, Brussels, 
and other cities. The unquestionable superiority of the state of 
veterinary knowledge in those countries compared with our own, 
contrasted with the no less certain superiority of our breeds of 
animals and their management in health, apparently constitutes a 
contradiction diflScult of explanation. Not so, however. The large 
store of common sense, which seems to be one of the most privileged 
lots of Englishmen, their apparently innate affection for the per- 
fection of animals, and a variety of other causes, had gained for us 
the superiority in breeding and rearing horses and cattle long be- 
fore Bourgelat founded the school of Lyons. That supremacy we 
have ever maintained, irrespective of the rise and rate of progress 
of veterinary science ; and it is peculiarly humbling to reflect that 
We, who by natural and acquired means have been enabled to en- 
rich our land with greater wealth in animals than any other nation, 
should be last among the great powers of Europe in the possession 
of means for educating men in the best possible manner for avert- 
ing the losses which this enormous capital is constantly exposed to 
by the ravages of disease.” Girard said, Oonnaitre, Clever, et 
conserver les animaux les plus utiles k T^conomie domestique, tel 
est Pobjet de la vdterinaire.” With us it has ever been that the 
duty to appreciate and to rear domestic animals has not devolved 
on any class of professional men, but has been left to breeders and 
amateurs. Veterinarians do no more than attend their patients, 
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and it is a somewhat natural, hut not very creditable, feeling that 
induces many to say, ‘‘We want disease/" 

To furnish that knowledge whereby the farmer and veterinarian 
may co-operate, is our intention, and the aim of the Highland 
Society. In accordance with that desire, one of my chief duties 
will be to travel over Scotland in the course of time, and study the 
geographical distribution of disease. We need that information 
respecting the maladies of special districts, which we possess to the 
smallest extent, and which it is so desirable to give to veterinarians 
and to agriculturists, that they may have some definite guide in 
the consideration of questions relating to sanitary ‘improvements. 

I am perfectly certain that much can be done by such a course 
of study, showing the relation of the occurrence of disease to some 
influences of transitory or permanent existence. 

Sir. John Stuart Forbes has urged the propriety of recognising 
the practical importance of meteorology in an agricultural point of 
view; and as agriculturists cultivate it, I trust we may reap the 
benefits of such study in relation to veterinary medicine, and 
happily tend to widen this field of research. 

It must be obvious, then, from the foregoing reflections, that I 
wish to make my writings worthy contributions to science, and 
not scanty records, such as are presented to the general reader 
when medicine is treated in a popular style. Avoiding technicali- 
ties wherever it is possible and expedient, does not imply the 
evasion of scientific argument or fact. But as we must have fit 
designations for disease, Greek and Latin compounds will often be 
found side by side with the usual vernacular synonymes ; and i 
studying the symptoms and nature of maladies, we shall not — ^in- 
deed could not — ^forget their names, 

I trust often to review works that are published on the Continent 
It is not to criticise them so much as to extract useful information 
from their page's that I shall do this. It will be found that I quote 
extensively from authors not at all known in Great Britain ; but in 
giving the titles of their treatises, those maybe enabled to collect a 
valuable library who possess a knowledge of foreign languages. 
Some of the most celebrated writers on the diseases of animals ai’e 
Gurlt,Hertwig,Dieterichs, Spinola and Gerlach of Berlin, Haubner 
of Dresden, Bering of Stuttgart, Fuchs of Carlsruhe, Boll and 
Muller of Vienna, Kreutzer, late of Munich and now of Wahnsinn, 
Wirth and Zangger of Zurich, Rychner and Anker of Berne, 
lessen of Dorpat, Lessona and Brcolani of Turin, Leblanc, Delafond, 
Renault, Bouley, Reynal, Colin, Rey, Lecoq, Chauveau, Prince, 
Gourdon and Lafosse in France. I might continue mentioning 
names, but with little profit to my reader, and must single out a 
few so constantly recurring that something of the nature of their 
respective merits should be known, 

fiertwig is renowned for many memoirs on the diseases of ani-. 
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malsj for a work on the diseases of the dog, a treatise of operative 
sargery, and one on veterinary medicines, Hering of Stuttgart is 
one of the most learned men that adorn science at the present day ; 
and not much less may be said of Kreutzer. Both Hering and 
Kreiitzer have written largely and well on most subjects connected 
with veterinary science, exhausting, or nearly so, every attainable 
source of information. Hering^s Paikology has not yet been sur- 
passed by any work published on the diseases of animals, Rychner 
of Seme is a copious and learned author, but often loses himself 
in speculation, or mars his writings by their too theoretical ground- 
work. I shall constantly refer to his Bujatrik^ or Handbook on 
the Diseases of Cattle, which induces me incidentally to mention 
the monographs and didactic treatises of one Francesco Toggia, an 
Italian, whom it were unjust to forget at the present moment. He 
belongs to the first quarter of the present century, but his works 
will ever merit the consideration of men. Toggia has largely con- 
tributed to throw light on the nature and history of many disorders, 
especially of cattle, sheep, and pigs. Dieterichs, Spinola, Fuchs, 
and Haubner may be classed next in order for the number and 
kind of their contributions to veterinary literature. 

If I allude to French veterinarians next, it is not that they are 
absolutely behind the Germans ; In kind they are frequently on a 
level ; but the latter in general claim precedence in erudition, and 
collectively outweigh the first with the immense library they nave 
furnished. Delafond ranks amongst the most painstaking obT 
servers, and his writings are, for some reasons, the most remark- 
able and useful that have appeared in his country since 180Q. 
Renault has written less, but is likewise original. The productions 
of Bouley and Beynal are invaluable, and the three assistant- 
professors, Colin, Ohauveau, and Gourdon, valiantly, but almost 
in vain, fight for individual priority. Time is required to judge 
impartially of their relative merits. 

I have now given a brief sketch of what I have to do, and spoken 
of how it can be done, with the result, perhaps, of imposing upon 
myself more than I can accomplish. But I anticipate great diffi- 
culties : I am conscious that 1 shall not please all ; and with a 
firm resolve to do my best, I trust at least to merit, what I shall 
thankfully receive, counsel and co-operation. 

The first subject that I purpose discussing is one that I shall 
dispose of rather summarily, as the important truths connected 
with it admit of terse exposition, whereas to enlarge on the theo- 
ries and views of authors would be to fill a heavy volume. I 
allude to the 

INOCULATION OF PLEUEO-PNEUMONLA. 

The name of Dr Willems, of Hasselt in Belgium, is now well 
known as that of the discoverer of the supposed preservative, in- 
fluence of inoculation in pleuro-pneumonia. One of his warmest 
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disciples. Dr Didot of Bruxelles, says, An epizootic malady de- 
cimated the bovine tribe, and menaced one of the most precious 
sources of our agricultural wealth, when a happy practice put a 
stop to its ravages, repelled its blows, and restored hope to the 
discouraged farmer.” Volumes, containing weighty statistics, 
shrewd interpretations of fact, and theories of great but mostly 
treacherous ingenuity, have been published by men whose name 
and authority have inspired very generally with faith. But the 
fallacies of medical statistics, unavoidable as they are, and the 
deceptive nature of medical facts, should ever make us cautious 
in criticism and in the expression of opinion. There is a glaring 
consistency in lack of sucn caution on the part of all the advocates 
of Dr Willems’ views. Such is the judgment I pronounce on them, 
after careful study of all arguments pro and con. 

The manner in which cattle are inoculated may be briefly re- 
ferred to. The solidified lung of an affected animal is cut and 
squeezed to procure a ^ice that readily flows with some blood and 
extraneous matters. The juice is considered the fluid component 
of the specific product of this disease ; the solid matter is also in 
part an element of the product. The juice is filtered and refiltered, 
and sometimes a quantity is kept for use without having been 
cleared by this process. It is diflScult to preserve this matter, and, 
though kept in cold situations, Dieterichs says it is of no use 
after eight days. The lymph for inoculation may be procured by 
simply plunging the point of the scalpel, used in the operation, 
into the diseased lung-tissue. There is a precaution to be exercised 
with reference to the choice of a piece ofmng, and this is, that the 
animal whence it is obtained should not be in the last stages of the 
disease. 

The place chosen for the operation is generally the extremity of 
the tail. Some of the hair is cut off, and an appropriate needle- 
shaped instrument is dipped in the virus, and jnunged about half 
an inch into the dock. Two or three punctures may be made. 
A cough is said generally to supervene, and in about a fortnight 
swelling occurs at the seat of inoculation, which sometimes leads 
to loss of a portion of the tail. .. Fever is associated with the mani- 
festation of this enlargement. 

The danger attending the improper performance of the operation, 
and in what such improper procedure consists, may be gleaned from 
the following interesting case. 

On the 4th of last May I was requested to attend a cow, in 
a dairy near Edinburgh, which had been inoculated for pleuro- 
pneumonia^ about a fortnight before. The plan had been recom- 
mended this cowfeeder by a person in Edinburgh who has a large 
daily, and whose cows have been inoculated for the last two years, 
as it is said, with the best results. This person had even kindly 
furnished my client with a bottle of the stuff to be used, that had 
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been procured by squeezing lungs; and though well corked, putre- 
faction had been going on, so that the matter had an intolerably 
oflFensive smell. The operation was performed by means of a 
common double-edged scalpel, and a wound had been made on 
either side of the tail, not far from the anus ; into these wounds 
the matter had been inserted. The constitutional symptoms had 
been very slight until the serious lesions next to be described were 
fully developed. I found the cow lying, and not giving evidence 
of very great systemic disturbance, but constantly straining for 
the expulsion of excrement. This could not be effected, as 
the root of the tail, but especially the anus, on all sides, and the 
external genitals, were involved in a painful and indurated swell- 
ing. The skin at these parts was glistening, and stretched to 
its utmost, especially on the left side. I was not called until the 
cow lost her appetite, I made several incisions to relieve the 
tumefied parts, and these readily yielded to the knife, and felt of 
gristly consistence. Little more could be done ; the wounds bled 
freely, but not for long, though warm fomentations were persisted 
in. Next day my patient was in a hopeless condition, and on the 
6th of May I ordered her to be destroyed. I procured the diseased 
parts, which have been preserved in the College Museum. I found 
that the solidified products of inflammation had accumulated to an 
enormous extent, stretching internally, and pressing within the 
pelvic cavity. They were undergoing organic changes, and an 
opportunity was thus offered me for some interesting observations. 

It is very clear that in tlie above case the mode of operating, 
the seat of the cuts, and the nature of the matter used, were all 
against prescribed rule. But the case is a singularly suggestive 
one. Putrefaction completely alters the nature of organic sub- 
stances, destroys all primary properties, and it robs animal poisons 
of all their potency and specific characters. A virus such as that 
of small-pox may be preserved in a dry or moist condition ; but if 
it undergo any serious modification by decomposition, it loses its 
characteristic attributes. If the lymph exuded in the lung tissue 
in pleuro-pneumonia be specific in its nature, shall we find that it 
maintains that property, notwithstanding a complete alteration 
wrought in it during weeks and months that it is putrefying? In 
the case above quoted, it was clear that an irritant of more than 
ordinary strength had induced inflammatory action and exudation : 
the latter, infiltrating as it did the tissues, led to an appearance much 
like that of the diseased lungs. This anatomical character has been 
adduced as proof of the specific nature of the lymph in pleuro- 
pneumonia. It is no more than I have witnessed when other ex- 
citing agents have been introduced beneath the skin. 

As to any special microscopical characters, although I desist from 
entering minutely into this part of the subject, I may mention that 
the lymph found in the lungs is like all other inflammatory lymph. 
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But it is a strange and conclusive fact that Dr Willems’ defend- 
ers should have sought for proof where none could ever be obtained, 
and which strikingly accuses them of bias. No animal poison is 
recognised by its anatomical or chemical constitution. The saliva 
of the rabid dog, the matter of glanders, the virus of malignant 
pustule, may be studied in their effects, but not under the micro- 
scope or in the laboratory. 

The swelling occurring a fortnight after the inoculation, and the 
concomitant fever, are looked upon as indicating a special mode of 
working proper to animal poisons. Admitting, for the sake of 
argument, that it may operate like the deadly agents that induce 
so much mischief in dissection wounds, this is no proof that it is 
specific. There is no proof that it answers to the reproductive 
law of like produces like"^— a law which is invariably obeyed 
in all inoculable or contagious diseases. As for the fever, it is 
irritative, and a consequence of the local morbid action, not a con- 
stitutional state essential to the occurrence of the latter. 

But lastly as to statistics. An extensive cowfeeder in Edin- 
burgh has followed out with the greatest benefit, for two years, the 
practice of inoculation, only one or two animals dying of pleuro- 
pneumonia, notwithstanding many injurious influences around them 
in close and filthy byres. Another dairyman has not inoculated, 
but during the same two years has been equally fortunate. He 
has taken the precaution to bleed and purge as soon as any of 
his animals appeared unwell. Not satisfied with this, but beguiled 
^ to try inoculation, he unfortunately pays for it with the loss of 
a valuable cow. Admitting that this was his own fault, those 
who might wish to appropriate the first important fact should care- 
fully wei^h even the second ; and to prove how many fallacies in- 
terfere with collecting conclusive numerical facts relating to disease, 
I must mention, that in the byre where inoculation has been prac- 
tised, several cows have of late died of pleuro-pneuraonia, and all 
of them had been inoculated, but in the other dairy an immunity 
from the disease still reigns. The bleeding and purging is not by 
this proved a wise measure, inasmuch as many other circumstances 
attend such results, and Professor Dick has cleared dairies from the 
disease by siiMly attending to hygienic measures. I know a cow- 
keeper near Hammersmith who, in little less than three years, lost 
cows to the value of £800, but having failed, he had his byres re- 
built, and since 1852 has been quite free from the lung disease. 1 
shall take some early opportunity to develop my views on this 
topic. 

That animals thrive after inoculation has been considered extra- 
ordinary. It is no more so than the rapid return to health, and a 
plethoric state, after many fevers that attack domestic animals j and 
it is a fact repeatedly to be observed, that with changes of climate 
or mode of living, animals, like men, only thrive after some acci- 

TRA.m— OCTOBER 1856. 2 H 
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dental attack of indisposition that seems in some way essential to 
acclimatisation or to acquiring peculiar habits of life. 

ON THE DISEASES OF SHEEP.* * * § 

The Eoyal Agricultural Society of Lyons bestowed a prize in 1821 
to M. de Gasparin for a monograph on the contagious diseases of 
sheep. Gasparin, though in his early days a student at the Vete- 
rinary School of Lyons, has never considered himself one of our 
profession, but, devoting himself to rural economy, rose a few years 
since to be Minister of Agriculture and Commerce. 

Gasparin’s treatise still maintains a just celebrity, and it has not 
been cast into the shade by what has since appeared in print respect- 
ing the disorders of sheep. Ribbe,-{- Touatt,J: and Wagenfeld,§ have 
dealt with the histories of local and sporadic || affections, and not 
alone with contagious maladies or plagues. It has been the object 
of M. Seer to collect information from widespread sources, and 
bring to bear great practical experience in compiling a 12mo on 
the diseases peculiar to flocks of sheep. 

Seeris little monograph is of especial interest to us, as it treats of 
some disorders that have not been spoken of elsewhere. It is a use- 
ful rather than a learned work. Seer speaks as a practitioner, and 
says that the innunaerable opinions and explanations emitted by 
veterinary surgeons on certain diseases of she^, have been produc- 
tive of ill to the profession, and that he has found in practice that 
certain maladies assumed very different forms from those described 
by authors, and that these pass over in silence other affections that , 
have occurred in his practice. 

The eruptive affections described by Seer are the smallpox, a 
variety of chickenpox, erysipelas, three forms of herpes or tetter, 
the true scab, and, lastly, the benignant epizootic aphtha. I omit 
any reflections on the smallpox. 

The chickenpox, that has nothing in common with the smallpox, 
is technically termed “ varicella ovina sicca.” It is an eruption 
that breaks out through a whole flock during long-continued 
periods of cold and damp weather, and from its extension often 
gives rise to muck groundless fear. The shepherd at first per- 
ceives one of the animals covered with nodules about the size of 
millet-seeds ; in some parts bladders are formed, or matter exists. 
An attentive examination of the flock reveals that most of the 
sheep are similarly affected. The disorder is not contagious, and 
disappears in from a fortnight to three weeks. 


* Die Heerdenkrankheiten des Shaafe. The Diseases of Flocks of Sheep. By H* 
SsEXt. Glogati, 1854. 

f Ribbe, Die Krankheiten des Schafviehs nod deren Heilung. Leipzig, 1821. 

t Youatt on the Sheep, 1887. 

§ Wageafeld Ueber die Erke&ntniss u. Cor der Krankheiten der Schafe. Danziff. 
1860. ® 
ti Attacking indiTidnals, and not generally affeeting large numbers at a time. 
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Haxthausen describes the chickenpox of sheep as accompanied 
by symptoms of catarrh. Sometimes inflammation of the absorb- 
ent glands supervenes, or swellings of the extremities occur, asso- 
ciated with ulcers. The catairh is sometimes much aggravated ; 
the head swells, and the disease may assume a fatal type, and 
spread by contagion.* 

Hofrichter t has spoken of the same malady as the tubercular 
pox. As many as 30 per cent of the sheep died from the natural 
spreading of the disorder by contagion, but the mortality was re- 
duced to 4 per cent by inoculation. 

Eiselt J has seen the nodules filled with matter like the white of 
egg, and of a yellowish colour ; in from three to five days the 
bladders dried. Bering § witnessed a similar form of the aftection 
in a flock at Zell in WUrtemberg in the year 1831. 

It is very obvious that several forms of pox affect sheep, and 
they have different grades of malignity. Erdt believes they are 
accidental deviations from the regular course of eruption of true 
smallpox. I have spoken of them at length, as the subject admits 
of development at the hands of those who have extensive oppor- 
tunities 01 observing the diseases of sheep. 

In referring next to erysipelas — the Saint Anthony’s fire of man 
— which is inflammation of the skin with fever, it is important to 
distinguish two fox’ms. The first is that briefly spoken of by Seer 
as occurring frequently after shearing, during fine weather, or as 
the simple effect of exposure to the sun. The skin of the back 
and flanks becomes inflamed, painful, and is apt to blister. When 
it occurs as the simple effects of the sun, Seer says there are 
signs of constitutional predisposition in the animals, and the preg- 
nant ewes are apt to remain unaffected, whereas the converse 
obtains with the rams and wethers. This is quite a benignant 
variety of the disease, that scarcely requires treatment, or at most 
a little sulphate of soda dissolved in the water the animals drink. 
But the malignant erysipelas, that is known as occurring amongst 
swine as well as sheep, has been quite separated from the above 
by Seer. It occurs in plethoric animals in the autumn, during 
strong rains that have followed very sultry weather. The head is 
involved in the disease with the neck and back : it is much 
more dangerous than the form of erysipelas above described, but is 
in sheep a very mild affection as compared with swine. Youatt 
speaks of erysipelas under the heads of ^^erysipelatous scabj\ 
“ wild jire^' and ignis sac&r?’^ At page 79 of his work, Seer speaks 
of the gangrenous or malignant erysipelas as a species of typhus, 
but which he has only seen in the pig ; and what is known of it, 
he says, has been handed down to us by tradition. Lucretius, a 

* Rust’s Magazine, vol. 29. t Henke’ Zeitsohrift, 1831. 

t Oestr. Jahrb., 32 vol, 

§ Hering Specielle Path ; u. Ther : fur ThierSrzte, 1849. 
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Eoman poet, lias mentioned it as a very dangerous disease of 
sheep. Paulet, who had himself to treat the Saint Anthony^s fire, 
aays that Lucretius has faithfully portrayed the malady after 
Yirgil and Columella. Hall has spoken of it as occurring in 
Great Britain. 

Almost all cutaneous disorders in animals are looked upon as 
mange or scab. There are true scabby eruptions that are techni- 
cally styled herpetic, and that are very frequent in animals, but 
rarely amongst us, distinguished from the malady that is associated 
with the development of a parasite or acarus. Seer defines three 
varieties. The first was long known to shepherds and the owners 
of flocks, but had not attracted the attention of veterinary writers 
till' Dr Haubner, Professor at the Veterinary College of Dresden, 
contributed some observations u|)on it to periodical literature. 
The German name of it admits of literal translation as the “ scurfy 
tetter," and technically it is called Herpes crustosus. It occurs 
amongst higher-bred sheep, especially in winter. On any part of 
the body, but especially over the back, the wool is seen to mat to- 
gether and form a little bunch or knot, which is soon followed by 
general matting of the wool, a condition which gives to the sheep 
a peculiarly rough and ragged appearance. 'I'he wool is found 
^lued to the skin by a greasy exudation : this material dries, and 
forms yellowish shiny scales, that, being inextricably fixed in the 
matted wool, has led to the name applied to the disease of scurf 
in the wool ; ” the old wool, thus aeteriorated, drops off, and the 
new forms on a clean skin. The eruption generally continues 
for about fourteen days, rarely longer. 

The second form of tetter affects the extremities, and is apt to 
denude the head of hair. It is known in medical language as the 
Herpes decalvam^ and occurs exclusively in the winter, and 
amongst the higher -bred slieep. Generally about the end of 
November or beginning of Pecemher, some animals are observed 
to rub one or other of their extremities. The wool loses its clear 
flossy aspect, and drops off in circumscribed patches about the 
size of a florin or half-crown piece. The denuded portion of skin 
is red and dry in the centre, but moist at the circumference, where 
there is to be observed an exudation in small drops. The itching 
increases, and by constant rubbing the skin becomes more and 
more inflamed ; the wool continues to drop, and by the end of the 
winter the whole of the affected limb is bare. G-reyisb scales form 
on the skin until shortly after the new coat appears, and in the 
early months of theyear the sheep resume their normal appearance. 

This affection is one not likely to be seen much amongst us here, 
inasmuch as it is observed in Germany where the sheep are sub- 
jected to close confinement, being housed for months together, ^ 
the pastures are deeply buried in snow, and the cold is intense. 

The third variety of herpetic eruption affects the lips and in- 
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vades the nose. It is called ‘‘ Maulgrind by the Germans, or 
“ scab of the mouth ; its Latin designation is Crusta lahtalis. It 
is a kind of moist tetter or impetigo, and is excessively prevalent 
amongst lambs, but does not spare even aged animals. It is a 
sign of a constitutional state, and, according to Seer, is brought 
on by certain kinds of food, amongst which may be classed 
potatoes affected with the disease. In 1851 he observed a number 
of sheep on a farm, some of which had been fed on diseased pota- 
toes, and others not ; the first were all affected with sore scabby 
lips, whereas all that had only partaken of sound food were in 
perfect health. The disease presents itself by small inflammatory 
nodules occurring in rings round the mouth and nostrils. Little 
bladders filled with opaque matter (lymph) become developed, and 
then dry up into yellow or brown or blackish scabs. These drop off 
in from a fortnight to three weeks, without leaving scar behind 
them ; sometimes, however, matter continues to form, and, accord- 
ing to Hering and others, by the animals being prevented sucking 
or properly feeding, they become much emaciated. It must be re- 
membered that it is due to deteriorated food, but it may assume a 
contagious form; and Hering has seen a kind of tetter affecting the 
hands and face of men that had handled and treated sheep affected 
with this disorder. The use of astringents locally, but especially 
change of diet, suffices to stay the spreading and progress of the 
malady. 

As my object here is to refer to those disorders that are almost, 
if not absolutely, passed over in silence by British authors, I shall 
not engage the attention of my readers with remarks on the true 
scab of sheep, or on the vesicular epizootic, that is known as prin- 
cipally affecting cattle, and respecting which much has been 
written. I shall speak of tliem when I have new facts to contri- 
bute to their history, or as illustrating their true nature. 

The subject that we shall next consider, as referred to by M. 
Seer, is 

SOROEULA IN SHEEP. 

My readers must understand that scrofulosis is that condition 
of the system in which true comwnption or phthisis develops 
itself ; and, under these circumstances, a specific product, named 
tuberde^ is deposited in the lungs, glands, and other organs of 
the body. This state of the constitution favours the occurrence 
of low and obstinate forms of inflammation, that are generally 
associated with but little heat or pain, but the general tendency 
of which is to destroy witliout offering scope for healing and 
repair. ^^In the living animal," says Seer, ^4he appearances 
of scrofula consist in general debility and want of blood; the 
creatures become emaciated, notwithstanding that their appetite 
continues, and digestion appears undisturbed. Their bellies 
enlarge, and they die sooner or later, without convulsions, in 
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a completely exhausted state. After death, hut little fluid 
(serum) is found in the cavities of the chest and abdomen ; the 
whole mass of blood is watery, contains little colouring-matter, 
and coagulates slowly and incompletely. The muscles are flabby, 
and the heart likewise. The liver is pale, and the gall-bladder 
distended with thin, watery, and pale-green bile. The stomach 
and intestines are filled with softened food, and there is often 
a considerable quantity of fat in the caul (omentum) ; the kid- 
neys also have a normal covering of fat ; so that no suflScient 
cause of death appears discoverable. On closer examination, the 
absorbent glands of the mesentery* are observed to be enormously 
enlarged ; in six-months’-old lambs, the smallest are even larger 
than a hazel-nut — the largest, that are situated along the larger 
intestine, acquire the length and thickness of a man's thumb. 
The external aspect of these glands is darker than usual ; and 
when cut across, they are found of a reddish or darkish grey 
colour, tending to black j ” and Seer has also found them contain- 
ing matter. Belonging to the class of scrofulous diseases in 
sheep Seer considers rickets, and a specific inflammation of the 
eyes. I refer the consideration of these to the next Number of 
the Tmhsacttcms, 


PEOCEEBINGS IN THE LABOEATOEY. 

Bj Thoma-S Andersoit, M.D., Eegius Professor of Chemistry in the University of 
Glasgow^ and Chemist to the Society. 

OTX THE RELATION BETWEEN OUHATE AND THE VALUE OF CROPS. 

No feet is more universally admitted than that all crops are 
liable to variations in quality when grown in difiPerent climates ; 
hut when we come to inquire into the grounds on which this 
ojunion is founded, it is obvious that exact data for the deter- 
mination both of the nature aud the extent of these differences 
are exceedingly deficient. The question is, in reality, much more 
complex than it at first sight appeal’s, and at the very outset we 
are met by the diflSculty of defining the term “quality,’' which, 
when applied to agricultural crops, is employed in a sense some- 
what different from its common acceptation. If we wished to 
compare two specimens of commercial silver, their relative qua- 
lities would of course be determined by the proportion of alloy 
which they contained ; and the common opinion is, that the qua- 
lity of an agricultural crop is estimated in a similar manner, so 
that when a particular sample of wheat, for example, is said to 

* The mesentery is the broad membrane that connects tlie intestine witb the 
epiae. It generally contains much fat, and forms part of the oauL 
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be superior to another, it is thereby meant that it contains a 
larger quantity of nutritious matters, and a smaller quantity of 
those inert constituents which correspond to the alloy of the 
silver. This is undoubtedly the natural and simplest view of the 
matter,' but in actual practice the system is entirely different : 
the nutritive value of the wheat is quite a secondary considera- 
tion, and its quality is estimated mainly by the quantity of fine 
flour which it is capable of yielding at the mill ; and hence a wheat 
with a low nutritive value may, and frequently does, possess a 
higher market-price than that which the chemist, judging from its 
composition, might consider its due. The same is the case with 
barley ; the characters which recommend it to the maltster being 
quite distinct from those which ought to be considered, if it is to 
be employed as food ; for in the former case, abundance of starch, 
which is the spirit-producing constituent, is the main point, and 
as that is generally combined with a low proportion of protein 
compounds, which are usually considered to be the most import- 
ant nutritive constituents of a grain, it follows that the maltster 
will select, as best adapted to his purpose, the sample of barley 
which ought to stand lowest as food. In short, the quality of a 
grain is not determined by its nutritive value alone, but by the 
use to which it is applied, or even by the prejudices of the con- 
sumer, who is content to judge of the quality of his bread, not by 
the real test of nutritive power, but by its external appearance. 
As a necessary consequence of these facts, chemists who have 
rested their opinion of quality upon nutritive value, have not un- 
frequently been at variance with commercial men, who naturally, 
and as far as their business is concerned, correctly maintain that 
the grain which gives the highest money-return has the highest 
quality. But when viewed as a strictly scientific question, where 
exact comparisons are to be made, it is obvious that the value 
determined by the quantity of real nutritive matters affords the 
only accurate and indisputable standard which can be employed, 
and that no account can be taken of those fancy values dependent 
upon prejudices which are not even constant, but vary with the 
habits and customs of different countries, and a hundred other 
circumstances. 

Corresponding diflSculties are occasioned by an imperfect know- 
ledge “of meteorological phenomena. It is known, in a general 
way, that certain districts are cold or wet, and the reverse ; but 
when we come to seek for more precise information, it is but 
rarely that it can be obtained. The best thermometric and baro- 
metric observations may exist, but it is comparatively seldom that 
the rain-gauge or hygrometer are observed, although their indica- 
tions are of paramount importance in relation to agriculture. An 
accurate estimate of a climate, in an agricultural point of view, 
really requires an amount of meteorological information which at 
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the present moment can scarcely be said to exist. It is not enough 
that the mean temperature of the year and annual rainfall should 
be determined, but the distribution of temperature and rain dur- 
ing the different seasons must also be ascertained ; and this is 
requisite, because the range of temperature, and period at which 
rain falls abundantly, must necessarily have an important influ- 
ence upon vegetation. There may, for instance, be two localities 
possessing the same annual mean temperature, but if the one has 
a low winter and high summer temperature, and the other a 
warmer winter and colder summer, the probability is that the 
former will, on the average of sever^ years, produce better crops. 
In the same way, there may be two districts in which the rainfall 
is the same, but if in the one the greater proportion of it falls 
during the winter and early spring months, while the summer and 
autumn are dry, the crops will surpass those of the other locality, 
in which the rainy season is generally the summer or autumn. 
It would be easy to multiply such illustrations, and to show that 
much must also depend on what we are often inclined to consider 
as meteorological phenomena of minor importance, but those we 
have given will suffice to show the utility of such observations, 
and the necessity for a more extended cultivation of agricultural 
meteorology, before we can hope to obtain a satisfactory solution of 
the mutual relations of the quality of a crop, and the climate in 
which it is grown. It is sufficiently obvious that this cannot be 
accomplished by isolated observations, but must be the result of 
years of accumulated researches, in which agriculture, meteorology, 
and chemistry must go hand in hand, according to some definite 
plan. It is, perhaps, scarcely to be expected that, in the present 
state of matters, much should be done in this direction, the more 
especially as the reipisite appliances can scarcely be said to exist ; 
but every fact bearing upon the subject is worthy of notice, even 
though the observations are not as complete and precise as might 
be desired. 

For this reason I think it right to place on record a series of 
analyses of turnips grown in Warwickshire and Argyllshire, which 
have been recently made in the Laboratory for Mr Malcolm of 
Poltalloch, for the express purpose of determining the difference 
in quality of the crop produced in these counties. Thejr illustrate 
one of the great difficulties with which we have to contend in such 
inquiries, for we know nothing precise regarding the climate of 
these counties, further than that Argyllshire is characterised by 
the abundance of rain during the summer and autumn months, 
and by a low summer temperature, while Warwickshire has as 
favourable climate as any English county. The turnips analysed 
were swedes and yellows, both grown from the same seed in each 
locality, and treated in a precisely similar manner. The analyses 
were made by determining the water, nitrogen, and ash, and 
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likewise the quantity of phosphates contained in the latter. The 
results were as follows : — 


Swedes, 




Warwick. 

Argyll. 

Water, . . 


9339 

9522 

Ash, • • . 


50 

50 

Protein compounds. 


75 

44 

Other constituents. 

• 

536 

384 



100.00 

100.00 

Nitrogen, 


12 

7 

Phosphates contained in the ash, 

9 

6 

Yellow, 



Water, ... 


9411 

9535 

Ash, ... 

, , 

70 

72 

Protein compounds. 


62 

50 

Other constituents, 

• ■ ' 

457 

348 



100.00 

100.00 

Nitrogen, 


10 

8 

Phosphates contained in the ash. 

9 

5 


I have likewise determined the specific gravity and per-centage 
of ^ dry matter contained in the juice of these varieties of turnip, 
using in each case two diflferent turnips, in each of which the 
specific gravity was separately determined ; but as the results in 
all cases approached very closely, the quantity of solid matter was 
only determined once, the juices of each pair being mixed for 
this purpose. 

Per-centage of dxy 
matter in juice. 

7.27 
4.60 
5.98 
4.96 


Swede. — 

Warwick, No. 1, 

Specific gravity 
of juice. 

1.0368 > 

t> 

„ No. 2, 

1.0377 j 

if 

Argyll, No. 1, . 

1.0234 1 

n 

„ No. 2, 

1.0254 f 

Yellow.— 

-Warwick, No. 1, 

1.0318 > 

if 

„ No. 2, . 

1.0360 f* 

if 

Argyll, No. 1, 

1.0260 1 

n 

„ No. 2, 

1.0254 j 


Comparing these analyses, it is at once seen that the turnips 
grown in Warwickshire materially exceed in value those from 
Argyllshire. Eestricting ourselves in the mean time to the swedes, 
it appears that those from the latter county contain nearly 2 per 
cent more water than the former. The importance of this differ- 
ence becomes, however, more apparent when we take the quantity 
of solid matters into consideration. Ten thousand parts of the 
Warwickshire swedes contain 661 parts of solid matters, while the 
same quantity of those from Argyll contains only 440. If we 
assume the amount of solid matters as the measure of the nutritive 
value of the two samples, then it would follow that 2 tons of the 
TRANS.— OCTOBER 1856, 2 I 
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Warwickshire swedes must be equal to nearly 3 tons of the Argyll- 
shire ; and it is probable that this is not far from the truth, 
because we find that the quantities of protein compounds in the 
two cases bear a very similar relation to one another. Strictly 
speaking, the protein compounds would indicate a somewhat lower 
value, for while the ratio of the total solids is as 12 : 8.5, that of 
the protein compounds is as 12:7. The difierence between the 
yellow turnips is similar, though not so great ; the Warwickshire 
turnips give 589 of solid matters in 10,000, and the Argyllshire 
465, being nearly in the ratio of 5:4, and the protein compounds 
are likewise present in this proportion. Hence it follows that 4. 
tons of the Warwickshire yellow turnips are equal to about 5 of 
the Argyllshire. 

It is interesting to observe how closely the quantities of solid 
matters in the juice and the specific gravity tally with these 
estimates, for the numbers derived from the former are almost 
completely in accordance with the ratios deduced from the general 
analyses, and the specific gravity of the juice gives also a very 
close approximation to the relative values, if the first two figures 
he cut off in each case. Thus we have, taking the mean of the 
* two determinations — 


SWBUfiS. 


Warwick, 

Argyll, 


1.0372 872 

1.0244 244 


the latter numbers being almost exactly in the ratio of 3 : 2. 
With the yellow turnip we obtain — 


Yellow TuRHiP. 


1.0339 339 

1.0257 257 


and though the numbers 339 and 257 do not approach so closely 
to the relative feeding value, the difference is not very material. 

In estimating the degree of reliance to he placed upon the con- 
clusions to which these analyses lead, it is important to hear in 
mind that they are no more than isolated facts; and though I have 
^ready so frequently insisted on the caution which is to be exercised 
in such cases, I think it necessary to refer to it again distinctly, 
lest it should be supposed that I lay greater weight on them than 
they are entitled^ to. They are valuable only as showing that 
differences do exist, and of the kind we should be led C6 priori to 
anticipate ; but I am not inclined to believe that we are entitled 
to conclude that the differences in value will always or even fre- 
(juently be so great as those observed in the present instance. It 
IS very doubtful whether these can be considered as crops of 
averajge quality in either district — at least the turnips are materi- 
ally inferior to the average deduced from the very numerous 
analyses already published in the Transactions of the Highland 
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Society,* and hence I do not think it right to draw more than a 
very general conclusion from them. 

There is another question regarding these turnips, on which, 
unfortunately, I am unable to throw light. It is, whether the 
total amount of nutritive matter produced by an acre of land in 
Warwickshire exceeds that in Argyllshire — in fact, whether the* 
weight in the latter county may not so far exceed that in the 
former that the difference in value may be in part, or even entirely, 
counterbalanced. But as I have no information regarding the 
weight of the crops, this point must remain undecided. It is 
well known, however, that the most bulky crops are generally 
obtained in wet localities, so that in all probability the Argyll- 
shire crop excelled that in Warwickshire. 

Limited as the facts are which I have hitherto been able to 
obtain on this subject, they are, I believe, sufficient to awaken 
attention to points on which we are extremely imperfectly inform- 
ed, and on which precise information is much required. Now 
that there is every prospect of agricultural meteorology receiving 
its due share of attention, it will soon be possible to proceed 
further in its investigation, and to arrive at more satisfactory con- 
clusions than the imperfect state of our knowledge on that subject 
at present permits. 


* Tran$action9 of the HigUand and Agri^tural Society, January 1852. 
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ON THE CHEMICAL PRINCIPLES INVOLVED IN THE RECLAMATION 
OP WASTE LAND. 

An A ddresst ly Dr Anbebbon^ delwered at the MorMy Meeting, 

Zd December 1856. 

In a country like our own, where a large and rapidly increasing 
population consumes an amount of agricultural produce greatly 
exceeding that obtained from the whole breadth of soil under 
cultivation, it seems surprising that any land capable of being 
brought under tillage should be allowed to remain unworked. 
Statistical tables, however, assure us that the land still waste, 
though capable of cultivation, amounts, in England and Wales, 
to 3,984,000 acres ; in Scotland to 5,950,000 ; and in Ireland to 
4,900,000 acres. The data upon which this estimate is formed 
are probably not very precise, and it may possibly exceed the 
truth, or include considerable quantities of land so inferior in 
quality that their reclamation could not be attempted with any 
very ^eat prospect of success. But after making due allowance 
for this, it is certain that the breadth of land which might be culti- 
vated, but still remains unproductive, is very large, and affords an 
extensive field for enterprise and skill. No one will be found to 
dispute the position that the reclamation of such land is highly im- 
portant, and, in some points of view, perhaps even the most im- 
portant, of all agricultural operations. To increase the produce of 
cultivated land may, in many instances, be more profitable both for 
the landlord and the tenant, but to bring new land under cultivation 
greatly exceeds it in national importance. In the former case an 
addition is made to the quantity of food available for the existing 
population, but to cultivate a district previously waste is to 
establish a new population supporting itself by its own pro- 
duce, and sending its surplus into the market, there to be ex- 
changed for manufactured goods and imported commodities; thu^ 
to a certain extent, fulfilling at our own doors some of the objects 
we seek to attain by the establishment of distant colonies, and not 
only increasing the quantity of food, but stimulating the general 
prosperity of the country. 

However important this consideration may be to the political 
economist, it is not to be expected that the proprietor of waste 
land should be much influenced by the national advantages of 
reclaiming it. He will naturally look upon the question in a 

E ersonal light, considering only the way in which it may affect 
imself, and how far he may expect to obtain a fair return for the 
necessary outlay, both in the rent accruing from the reclaimed 
TRANS.— JANUARY 1867. 2 K 
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land, and tlie collateral benefits derived by the adjoining lands 
already under cultivation. It is not my intention to enter here 
upon the question of the reclamation of waste land in its econo- 
mic aspect, but it is impossible to touch upon a subject of which 
the cost is an essential element, without remarking that, in all the- 
improvements of waste land recorded in the Transactions of the 
Society, the results have always been highly encouraging. In a 
considerable number of cases the improvements have been made 
at the sole expense of tenant-farmers ; and though the published 
reports generally embrace only the results of the first five or six 
years, the large proportion of the original outlay reimbursed within 
that period sufficiently indicates that the profit over a series of years 
must be very considerable. In fact, the inference to be drawn 
from them is, that there are very few investments for capital so 
profitable ; for it appears very clear that, under circumstances not 
remarkably favourable, a return of something like 10 per cent on 
the outlay may be fairly reckoned on. It may be urged, indeed, 
that the published reports must be taken with some reservation, 
both because only the most favourably situated tracts of waste 
land have as yet been reclaimed, and of these, only selected and 
peculiarly successful cases have been made public. But admitting 
even that the return does not exceed 5 per cent, and making 
allowance for the benefits derived by the adjacent land, which wiu, 
be afterwards more particularly adverted to, such improvements 
must be considered as decidedly remunerating. It has even been 
contended that if a landlord gets no more than 3 or 3 ^ per cent 
return — that is, as much as can be usually obtained for money in- 
vested in land — he ought to rest satisfied with the result. But this 
appears to me to be an extreme view of the matter, because in that 
case it would he more prudent, and in all respects preferable, for 
him , to invest his money in the purchase of cultivated land, from 
wMdli.he is sure to obtain this return, rather than in improvements 
which must to some extent partake of a speculative character. 

But without edarging fpther on these points, which are foreign 
to the special object of this Address, I proceed to observe that, in 
attempting to reclaim waste land, one great element of success 
must of necessity be the determination, with as great accuracy 
as circumstances permit, of the cause of its previous infertility. 
And here the improver will direct his attention to the natural 
disadvantages of the locality in climate, height above the sea, 
accessibility, &c., and endeavour to ascertain which of these 
can be overcome, and which are inseparable from its position. 
Supposing these to be reasonably favourable, it must be con- 
cluded that the infertility of the soil is due to defects either 
in its mechanical or chemical constitution, or both of themt. 
^e latter is by far the most usual case, for it is compara- 
tively rarely that infertility can be traced to one single cause, 
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but is generally due to the simultaneous action of several, and 
it can very rarely be traced to purely mechanical defects in 
the structure of the soil. Occasionally, indeed, a soil may be 
sufficiently fertile, but its cultivation be prevented by large stones, 
or boulders, which form an impediment to the plough, and in 
such cases the remedy is obvious. But the mere removal of 
stones and boulders seldom leaves a fertile soil, for the water 
which deposited them in its passage over the surface, has generally 
possessed sufficient force to carry along with it the finer and 
more fertilising particles of the soil, and its real improvement • 
must be effected by other operations. It is scarcely necessary 
to observe that the removal, not merely of boulders and earth-fast 
stones, but of the smaller stones which are often found on moorish 
land in immense abundance, is, generally speaking, a very import- 
ant part of the mechanical improvement of a soil. But it is worthy 
of remark, that this may be pushed too far, and has in some in- 
stances been followed by disadvantageous consequences. This has 
been chiefly observed in reclaiming thin moorish soils resting upon 
rock or rocky subsoils, which, when turned up by the plough, have 
been found to contain a quantity of stones so large that they have 
been removed literally by hundreds of cartloads. In these cases the 
chief mechanical defect of the soil is its thinness, rendering it pecu- 
liarly liable to frost during winter, and in summer to be parched by 
a drought which would not affect a deeper soil. This defect is ag- 
gravated by the removal of a large quantity of stones, which, though 
they add nothing to the fertility of the soil, serve to increase its 
bulk, and consequently its depth, and to protect the roots which 
penetrate under and amon^ them from the vicissitudes of the 
weather. Hence in such soils the stones should not be removed at 
once, unless their place can be supplied by an addition to the soil, 
but only taken out at intervals, as cultivation advances and its 
quality is improved. 

When mechanical and chemical defects are conjoined, the former 
are usually of a kind very dissimilar to those now referred to, 
affecting chiefly the minute texture of the soil, and so intimately 
connected with its chemical constitution that they cannot well be 
considered separately, and, moreover, are generally removable by 
similar ti’eatment. In discussing these points, it is necessary to 
recall to mind that the constituents of soils, like those of plants, may 
be divided into two great classes, the organic and the inorganic; 
and the latter may be subdivided into those capable of being ab- 
sorbed by the plants, to supply their inorganic food, and those 
serving merely to give bulk to the soil, to afford support to the 
roots, and to retain to a certain extent those mdre important and 
essential constituents of plants which are liable to a constant waste. 
Of these three subdivisions the last greatly preponderates, and 
constitutes at least four-fifths of the entire weight of the soil, and 
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sometimes considerably exceeds this quantity. Next in point of 
abundance are the organic constituents, while the inorganic or 
mineral plant-food is the smallest of all, and frequently does not 
exceed 5 per cent of the soil. A proper adjustment of the pro- 
portions of these great classes of constituents is one of the most 
essential conditions of fertility^ and a derangement in the proper 
quantity of any one of them, no matter whether it be in excess or 
deficiency, is alike injurious. In fact, derangement of the relative 
proportions of the soil-constituents is the most frequent cause of 
mfertilityj and by ascertaining the means by whidi the true balance 
may be most quickly and economically restored, we fix also the 
most suitable means of reclaiming it. In every case a proper 
understanding of the defects of the soil is essential, and just in 
proportion as these have been correctly detected will be the success 
of the operations founded upon them ; for the selection of the best 
and most convenient means of rectifying them must depend upon 
the nature of the defects. Hence it is that no one method of re- 
claiming land can be adopted in every case, but each class, even 
each variety of soil, requires its own particular method. 

FeaU—0 { all cases in which the balance is deranged, peat is the 
most familiar, as it is in some respects also the most singular. It 
is singular, because, beipg composed of the partially decayed 
remains of moss-plants, it contains in abundance all the elements 
required Jo maintain the existence of plants, and hence might be 
to be favourable rather than injurious, in so far as it 
afrords a supply of these elements far larger than is ever added 
even by the heaviest manuring. To understand why land so rich 
in the elements of plants should be doomed to infertility, as well as 
how it is best reclaimed, let us direct attention for a moment to the 
mode in which a peat-moss has been produced* We are then car- 
ried back to a far-distant period, when what is now a sterile and 
dreary waste was a fertile tot, from which the waters freely drained 
away. Owing to some cha^e in the configuration of its aurface, 
due perha|« to a flood carrying down a quantity of earthy matters, 
and d^Qsitmg them at the outlet, or to some similar cause, the water 
upon it. ^ The congenial moisture develops a rapid growth 
nip^ldants, which spring up amidst the stagnant water, and still 
&rther block the outlet. Generation after generation of these plants 
grow, ^e, and are replaced by others ; and the ever-stagnant water, 
excluding the air, prevents their decay and destruction, and each 
successive^ crop rises above the last, until the mass accumulates to a 
depth limited onfy^ by the level at which the water can find a free 
es^pe. That this is the history of its progress, and that under it is 
hid a fertile soil capable of cultivation, and which did once support 
a population, is unquestionable. For beneath it lie the rude huts of 
a primitive race, and beside them is found the inhabitant himself, 
(^verted into a mummy by the antiseptic properties of the peat, 
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and still clad in his dress of skin, the canoe which he paddled across 
the water, the stone axe with which he hollowed it out of the trunk 
of a tree, whose massive roots are still imbedded in the subjacent 
soil ; the stone arrow-head with which he hunted down his game, 
and the bones of the extinct elk which he pursued, — all indications 
that the soil now covered was once a fertile tract, selected as their 
fixed habitation by that primitive people, whose only record it has 
served to preserve. 

The consideration of these facts at once suggests, as the most 
natural, or at least the most effectual mode of reclaiming a moss, 
the removal of the accumulated mass of sterile peat, and expos- 
ing the fertile soil it covers. But it is scarcely necessary to 
observe that this must, generally speaking, be an impracticable 
operation, and only possible in rare and altogether exceptional 
cases, such as that of Blair-Drummond moss ; and the only method 
which be employed in the majority of cases is, not to remove 
the peat, but to convert it into fertile soil : and here the mode of 
its formation materially assists us. We see, in fact, that the cause 
of its infertility is the undue accumulation of vegetable matter, 
occasioned by the retention of water, which prevents its decay. 
In an ordinary soil lying on a slope, the rain which falls upon it 
freely permeates its pores, and, as it escapes, permits the access of air 
in its place. And thus by the all-powerful action of the atmospheric 
oxygen, each generation of plants growing on it undergoes a more 
or less rapid decay, and the valuable substances which they ab- 
sorbed during their growth are again set free, and prepared for the 
use of the next crop. But when the water stagnates in the soil, 
air, the great agent of all natural decompositions, is excluded; 
decay is arrested after it has proceeded only a very little way ; and 
the remains of the plants, in place of being more or less completely 
transformed into carbonic acid and ammonia, are converted-only 
into humic, ulmic, and other analogous acids ; and then the decom- 
position stops, leaving these substances in forms which are inca- 
pable of acting as the food of plants, and moreover envelop and 
protect from absorption the useful mineral matters. And thus the 
valuable plant-foods are all locked up, with the exception of the 
small quantity liberated by partial surface decay, and sufficient 
only for the support of a scanty growth of those plants whose roots 
lie near the surface, and so obtain a sufficient supply of air; or of 
aquatic plants, whose structure specially adapts them for sudh 
localities. But the conditions of the soil which favour the 
growth of aquatic plants are the least advantageous to our culti- 
vated crops, all naturally inhabitants of rather dry soils, and 
sending their roots down to a somewhat considerable depth; so 
that, when planted in peat, they penetrate to a layer where no 
decay and liberation of their food takes place, and which, more- 
over, is so saturated with moisture as to be foreign to their natural 
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HabliSj and injurious to them even if the necessary substances 
were present in a form capable of ready absorption. 

To convert peat into a fertile soil, we must therefore adopt such 
means as shall admit air into its poresy and, thus promoting its 
decay, remove the excessive quantity of organic matter it contains : 
and this is really, in a manner, to remove the peat itself, substi* 
tuting only for mechanical processes the more gradual, but not less 
effective, action of the atmospheric oxygen, and endeavouring, 
during the progress of the decomposition, to make use of the 
matters which are liberated in proportion as they are set free. 

To attain this end, the moss must be made dry by eflScieht 
drainage ; and it becomes necessary to ascertain how this can be 
most cheaply and efficiently effected. In determining this point, 
we derive some information from considering the mechanical pro* 
perties of peat. Of these the most characteristic is its porosity, 
which is so great as to make it resemble a sponge, water per- 
meating freely through it in all directions. Hence if one portion 
be made dry, it follows that the moisture contained in the other 
parts will gradually distribute itself through it, just as happens 
with a sponge, out of one end of which the water has been squeezed* 
The manifest conclusion to be drawn from this fact is, that if a portion 
of a peat soil be dried by drainage or otherwise, it will always be 
liable to the infiltration of moisture from the parts left in a wet 
state, and that the most effectual plan is to remove the stagnant 
water from the whole moss, and not to restrict operations to the 

S rt which is to be immediately reclaimed. A single deep ditch, 
g down to the bottom of the peat, or as near it as possible, 
taking care to secure a good outfall, will remove a considerable 
quantity of the moisture, not merely from its immediate neigh- 
m>urbood, but from the whole moss, and cause a consolidation 
to the subsequent operation of thoifough-di-ain- 
mg. It isr perh^ unnecessary to observe, that in many cases this 
preEminarjr drainage may be useless or impracticable; but where 
it can be effected, it presents very great advantages, both from the 
consolidation already alluded to, and because, if the bottom of the 
peat be left saturated with water, it is hopeless to expect complete 
aryness above ; for the instant the upper portion loses the water 
it contains, it acts like a sponge, and sucks up a new quantity of 
moisture from below. Tile-draining, by affording an outlet for 
the superfluous water down to a certain depth, produces a very 
great improvement ; hut it must not be supposed that it is practi- 
cable, either by this means or by the preliminary drainage already 
mentioned, or by both together, to make a peat as dry as an 
ordinary arable soil ; for this is incompatible with its physical pro- 
perties. In fact, the extent to which a soil can be made dry is 
dependent, not merely on the .drainage, but also to a very great ex- 
tent upon its power of retaining water, in regard to which different 
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6oils vary within very wide limits. In order to illustrate this 
point, let us suppose a very iSne sieve to be filled with a dry soil, 
and water to be poured upon it. The water, of course, will trickle 
through the soil, and the greater part escape by the meshes of the 
sieve ; but a certain quantity, dependent on the texture of the soil, 
will always be retained within its pores by capillary attraction. 
The former will represent that portion of water which flows oflF by 
the drains, while the latter will never enter them at all, and can 
only be got rid of by evaporation. Schubler, to whom we owe a 
very careful and elaborate series of experiments on this subject, 
has shown that an ordinary arable soil never retains in this way 
more than half its weight of water, and the lighter and more sandy 
soils much less ; while pure humus— that is, decomposing vegetable 
matter — is capable of holding nearly four times that quantity, or 
about twice its own weight. But peat possesses this property to a 
still larger extent; for 1 have found a specimen of ^ood quality, 
taken from the surface of a moss, able to retain six times its 
weight, or twelve times as much as an ordinary arable soil ; and 
even after being squeezed between the hands as forcibly as pos- 
sible, it still retained nearly three times its weight. Not to force 
matters too far, let us suppose that the specimen of peat used in 
this experiment was twice as porous as the average — although I 
have no reason to suppose that it was in any way exceptional — 
then it is obvious that, in order to render peat quite dry by 
evaporation, it must be exposed to the air for six times as long as 
a retentive arable soil, and consequently cannot become satisfac- 
torily dry except during a long continuance of dry weather. But 
as peat possesses a great amount of capillary attraction, it is clear 
that if the portion underlying the drains remain filled with stag- 
nant water, its moisture is liable at any time to be drawn up into 
the upper and drier portion, — just as a sponge, when one portion of 
it is allowed to touch the surface of water, soon becomes saturated 
throughout ; and hence the advantages of removing the water as 
much as possible down to the bottom of the moss, so as to reduce 
it as nearly as may be to the quantity which may be retained by 
capillarity. It is impossible to estimate the extent to which this 
passage of moisture from the lower to the upper portion of a peat 
taies place. But setting it entirely aside, and resting the case 
merely on that retained by capillary attraction, it is manifest that, 
even with the most successful drainage, a peat is much less favour- 
ably situated than an arable soil for the decomposition of its -vege- 
table matters ; for its pores must be saturated with moisture during 
a much longer period of the year, and the access, of air so neces- 
sary for this decay be proportionally diminished. 

The preceding remarks show that drainage, though it is the 
fundamental step, cannot in itself secure all the conditions neces- 
sary for promoting the decay of peat, and liberation of its valuable 
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matters, in thequantities demanded by tKe crops which it is proposed 
to cultivate upon it ; and hence it becomes necessary to accelerate 
the process by the addition of some substance capable of acting che- 
mically upon it, and promoting decomposition. The number of 
such substances, which can be practically employed, is ver^ re- 
stricted ; indeed, with the exception of lime, there is no material of 
sufficiently low price to he employed in quantity. The methods of 
using it, and the rationale of its action, have been so often and so 
fully discussed, that it is unnecessary for me to advert to the subject 
here. I shall content myself with observing, that it appears to act 
upon peat, partly by combining with the humic and other allied 
acids, diminishing their antiseptic properties, and so depriving 
them of the power of preventing the decomposition of the other 
vegetable remains ; partly by causing these substances to undergo 
a more rapid decay by disposing them to pass into the state of car- 
bonic acid and ammonia, and partly also by adding to the propor- 
tion of mineral matter. Theory indicates that these objects will be 
best obtained by using the lime in its hot state, and mixing it as 
rapidly as possible with the peat, because it then exerts a much 
more powerful action than it does in the mild state, that is to say, 
when it has absorbed carbonic acid, by which its corrosive and de- 
composing action are greatly diminished. 

Draining and liming a peat-moss are both directed t5 the same 
end, and aim at diminishing the quantity of organic matters, — the 
former by promoting the free admission of air, the latter by pro- 
ducing the conditions most favourable to the decomposing action of 
the atmosphere, and so restoring the balance between them and the 
mineral constituents of the soil. The success attending the opera- 
tion must depend upon the possibility of causing the peaty matters 
to decay at a rate more rapid than that at which the mineral mat- 
ters mpp removed by &e crops growing upon it, and likewise upon 
the ^isl^iee in a supply of the substances required 

by the plasla A very slight consideration of the composition of 
p^t will suffice to show that its conversion into a soil at all resem- 
bling ordinary arable soils, must even, under the most favourable 
circumstances, be an extremely slow process ; and if we bear in 
mind that the tendency of careful cultivation is to increase rather 
than diminish the quantity of organic matters, we shall see reason 
to doubt the possibility of ever removing any considerable propor- 
tion of those elements. In fact, when it is known that dry peat 
contains most commonly from 3 to 10 per cent of mineral matters, 
and rarely more than fifteen, the remainder consisting of vegetable 
substances, we cannot fail to see that its conversion, by the means 
already referred to, into a soil in which these proportions are re- 
versed, is practically impossible. But it will be asked, is it neces- 
sary to do this ? If, as is generally alleged, the sole use of the 
great mass of the mineral, constituents of a soil is merely to give it 
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bulk, and retain the useful substances which form only a small pro- 
portion of its weight, why should not the peat itself, which is 
notoriously a good absorbent of ammonia, and forms a porous mass 
through which the roots can easily penetrate, fulfil this object? 
The possibility of obtaining good root and even grain crops from 
drained and limed moss, with a liberal supply of manure, will be 
at once conceded. But it is not the less certain, that the condi- 
tions under which this is done are forced and unnatural, and both 
physically and chemically disadvantageous. These disadvantages 
will be rendered conspicuous if we contrast more closely than we 
have yet done the properties of an arable and a peat soil. 

A good arable soil has a specific gravity about two and a-half 
times as great as water, but being a highly porous substance, a 
given bulk in the dry state weighs only half as much again as the 
same bulk of water. Calculating on these data, it has been ascer- 
tained that the soil, on an acre of land 10 inches deep, must weigh 
in round numbers 1000 tons. This depth being that moved % 
the plough, may be considered to represent the whole quantity of 
soil from which the plants, under ordinary circumstances, derive 
their food, and it will contain in round numbers 900 tons of mine- 
ral matters, of which from 30 to 50 tons consist of substances absorb- 
able by plants,* and the organic matters contain from 2 to 3 tons 
of nitrogen. Further, it will absorb, by capillary attraction, about 
600 tons of water per acre. The specific gravity of peat is very 
variable, but that of a specimen I have examined was, when quite 
dry, nearly the same as that of water ; but owing to its excessive 
porosity, a vessel packed full of it weighed only one-sixth of the 
same bulk of water, and consequently 10 inches depth of it on an 
acre must weigh only about 100 tons ; and as it was found to con- 
tain no more than 4 per cent of ash, it follows that an acre, to the 
depth of 10 inches, contained only 4 tons of mineral matters. 
These being derived from decaying plants, consisted in great part 
of true plant food, although they contained a small proportion of 
clay and other inert compounds. We see, therefore, that peat is 
enormously deficient in mineral plant food, but it contains in its 
vegetable remains a quantity of carbon, amply sufficient to afford 
the requisite supply of carbonic acid, and about 1.5 per cent of ni- 
trogen, equal to about a ton and arhalf per acre, or little more than 
half the quantity contained in a good arable soil. The low specific 
gravity is also a serious defect, for even when fully saturated, wilfe 
moisture, of which it is capable of absorbing about five its 
weight, tbe weight of an equal hulk is less than half that of an 
arable soil saturated with water ; and when both are partially dry^ 
the difference is still greater ; and hence it must present a far less 

* In this estimate 1 do not include tlie whole of the silica oontaihed in the silioi- 
ous matters present in the soil, but only the soluble portion, which alone is amiable 
as the food of plants. 
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efficient support to the roots. If now we are to rely upon the action 
of air and lime to correct these defects, it is clear that an enormous 
duantity of the organic matters of the peat must undergo decay. 
In fact, if the available mineral plant-food is to be raised only to 
the proportion found in good arable land, it would be necessary to 
cause the decay of about eight feet of peat, and to accumulate all 
its inorganic constituents in the subjacent ten inches, and this would 
produce a very trifling change in its physical characters, adding 
but little to its specific gravity, and leaving it nearly as porous as 
it was before* The natural decay, therefore, however much it may 
be encouraged by drainage or lime, can never effect these changes 
which must be produced by purely artificial processes, such as burn- 
ing or mixing with clay, or some other mineral substance. 

Both these processes have been extensively used. The former 
was at one time common in this country, though now, I believe, 
comparatively seldom resorted to, but immense tracts of peat soil 
have been reclaimed in this way in Finland : the latter has also 
been frequently employed. Both are founded on correct princi- 
ples ; but burning is an expensive process, and cannot generally 
be carried out to an extent sufficient to add materially to the pro- 
portion of the inorganic matters. It is easy to see that the lime 
added in reclaiming a peat-moss must operate as an addition to the 
inorganic matters as well as in promoting decomposition, for a 
dressing of 8 tons applied to such a peat as that I have already so 
frequently referred to, must at once triple the quantity of inor- 
ganic matters it contains. In exactly the same way, to de- 
posit upon an acre of newly reclaimed peat 10, 20, or 30 tons 
of a mineral soil, is to produce a change in its composition and 
physical structure, of much greater magnitude than it might at 
first sight appear. It is true that in the latter case the substance 
added consists chiefly of the inert mineral matters, and contains a 
trifling proportion only of those absorbed by plants; but the effect 
produced upon the mechanical structure of the soil is as great, and 
I am inclined to attribute a very great effect to this, because, under 
any circumstances, manures, containing of course all the mineral 
constituents of plants, must be used, and that abundantly, in 6rder 
to secure a crop. 

As far as the manures to be employed on peat soil are con- 
cerned, it might be inferred that a preference is to be given to 
those which are purely inorganic, coupled with a quantity of am- 
monia, but without vegetable matters, of which it already contains 
an ample supply. But there are also very important advantages 
attending the use of farmyard manure, because it contains a 
quantity of organic matters in a state of active decay, and it is a 
well-known chemical factj that in such cases the decomposing 
matter causes substances which otherwise show no tendency to 
decay to pass into a state of decomposition, and hence it promotes 
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that action in the peat which it is most important to secure* 
Portable manures of all kinds are also useful, and particularly 
guano, because, a supply of ammonia larger than that which can 
be liberated by the peat decomposed during a single season is re- 
quired to produce a luxuriant crop. In a word, liberal manuring 
is of the utmost Importance ; and the improver of peat land may 
rest assured that there is no part of his expenditure which will 
make so rapid a return. But I am inclined to put much reliance 
also on the improvement of the texture of the peat, by the ad- 
mixture of abundance of mineral soil. Without it, no doubt, good 
crops may be obtained on some sorts of peat, although to do 
so a continual conflict must be maintained between nature and art, 
and renewed with undiminished vigour every year, but which may 
be speedily terminated in favour of art, when means are taken to 
make its mechanical properties approach as nearly as possible to 
those of naturally fertile soils. 

Soils deficient in organic matters . — Over wide districts of our 
country are found extensive tracts of land, in all respects the oppo- 
site of peat, and characterised by a remarkable deficiency in or- 
ganic matters. These soils are generally found to support a very 
scanty vegetation, growing in a thin layer of mould, beneath 
which lies an open sandy or clayey soil, sometimes containing 
scales of mica, and obviously produced by the disintegi’ation of 
some of the earlier rocks. In such soils, deficiency of organic 
matter is not the cause but the consequence of infertility. All 
observed phenomena teach us that the want of organic matters is 
no absolute cause of barrenness, for they tend to show that the 
primeval soils were all equally devoid of these constituents, and 
formed entirely from the minute particles of rocks disintegrated 
by the simultaneous action of air and water, and carried by the 
latter agent to spots far distant from their original site. The 
soils thus deposited necessarily varied in their properties with the 
nature of the rocks from which they were produced. In one case 
a silicious rock yielded a marly pure sand ; in another, trap pro- 
duced a deposit containing its char^icteristic ingredients; in a 
third, a limestone gave rise to a calcareous soil; and in a fourth, the 
water performed a sort of rude analysis, depositing in one place 
the heavy grains of sand, and carrying to a greater distance the 
lighter and more fertilising particles of the rocks over which it 
swept. On these deposits plants sprung up, and where they found 
abundance of inorganic matters, gathered from the air an ample 
supply of the organic elements, reached a luxuriant growth, and 
djing, returned to the soil all that they had taken from it, along 
with the organic matters they had absorbed from the air, and 
which by undergoing decay, at once promoted the further disinte- 
gration of the mineral matters of the soil, and, aflFording within it- 
self a source of the organic constituents, supplied the conditions of 
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a more abundant and gradually increasing ve^tation in future 
years. on the other hand, the soil were deficient in the mineral 
food of plants, or contained it locked up in the form of compounds 
which are scarcely or not at all acted on by the air, a nroportiou- 
ately scanty vegetation was produced, which decayed again so 
rapidly as to prevent the accumulation of organic matters and the 
consequent amdioration of the soil. 

The improvement of such soils must therefore be effected chiefly 
by the addition of mineral plant-food ; not that organic matters are 
unimportant or ought not also to be used, but because the plants 
can always draw a certain quantity of the latter from the air, 
while they are of course solely dependent upon the soil for their 
supplies of the former. The mode in which this is to be most 
advantageously set about, depends, to a great extent, on the nature 
of the soil. If it be sandy and of open texture, it will be useless 
to attempt the addition of purely mineral manures, because, 
from deficiency of substances capable of absorbing and retaining 
them, they must inevitably be washed out of it again with great 
rapidity, and long before the roots of the plants hare been able to 
take possession of them. And here, just as with peat, the altera- 
tion of the texture of the soil becomes an important element in 
the improvement For this, the main requisite is to obtain such 
substances as make it more retentive, that is, prevent the rapid 
waste of manure. Now, it has been shown that in an ordinary 
soil the clay and organic matters possess this property in a high 
degree, and where they can be obtained their addition will fulfil the 
required object. It is rarely that a clay of some sort is not avail- 
able, and any one may be added with advantage in considerable 
quantity; but, of course, there is great room for the exercise of 
judgment in its selection and treatment. In almost all instances, 
1 telieve, it would; bo advantageous to form a sort of <^iapbSf 
of clay and lime, ^ to promote the decotapdiitiOh of thO’ former 
^0F6 it is applied. For this purpose, the two may he mixed 
m the proportion of one part of not-lime to two or three of day, 
left in a heap for some time, and then spread along \rith an aa- 
dilional quantity of day. When clay cannot he obtained, peat 
may be advantageously employed, and the most judicious way of 
doing so would probably be to compost one quantity with half its 
weight of lime, so as produce an effectual decomposition of its 
inert vegetable matter, and to interstratify another portion with 
farmyard manure, and then apply both, the former when the land 
is ploughed, the latter at the time of sowing. When clay and peat 
can both he obtained, the most perfect plan would doubtless he to 
make use of both, so as to make it as retentive as possible,' and in 
all respects as similar as possible in composition to a good fertile 
soil- In default of suitable substances for mixing, our whole de^ 
pendence must be placed on the manure, and under such circum- 



THE EECLAMATION OF WASTE LAND. 


487 


stances, care must be taken to select those least liable to waste. 
Farmyard manure will necessarily be the most important, and 
theory indicates that it ought to be employed in the unfermented 
state, because in that condition, its valuable, constituents are least 
soluble, and consequently less easily washed away. It is true, the 
manure will act less rapidly on the crop than if it be fermented ; 
but as the object is not so much to obtain a large crop, as to 
secure the permanent improvement of the soil, the addition to its 
retentive power is the main point to be attended to. In using 
artificial manures on such soils, those should be selected which con- 
tain their constituents in the least soluble condition, such as rape- 
dust, bone-dust, and animal or fiesh manure ; but salts of ammonia, 
dissolved bones or guano, should be used at first rather sparingly, 
and should, if possible, be applied as a top-dressing to the young 
plant when it is ready to absorb them, and not at the time of sow- 
ing when they may be washed out of the soil, before the crop is 
sufficiently advanced to make use of them. 

In many instances, the infertility of the less retentive soils is due 
less to absence of the mineral constituents required by the plants, 
than to their existence in it in the form of compounds, so little de- 
composable that they are liberated and become soluble in quantities 
insufficient to maintain an abundant crop. This occurs not un- 
frequently in soils derived from granite, and still more commonly 
in those produced by the disintegration of mica-slate, which, in their 
natural condition, are the most barren of all soils. They are generally 
recognisable by the quantity of micaceous scales they contain, 
particularly if they are formed from the latter rock. Sow, mica 
contains from 6 to 9 per cent of potash, a considerable quantity of 
magnesia, and sometimes a little soda; and hence a soil containing 
it ought to yield an abundant supply of these elements, if it were 
only possible to liberate them more rapidly than naturally occurs 
from their inert compounds. Lime and decomposing organic 
matters seem best adapted to fulfil this object. The former acts 
upon the insoluble silicates in which the valuable matters are 
imprisoned, apparently by uniting with the silica, and displacing 
potash and soda. The latter affords a continuous supply of car- 
bonic acid, which is given off in immediate contact with these 
substances, and dissolves out lime, potash, soda, and magnesia, or 
such of them as are present in these minerals, which, are naturally 
very difficult of disintegration, and on which the atmospheric car- 
bonic acid acts very slowly, partly because it is extremely dilute, 
and partly because it does not come as closely in contact with them. 
Hence, if a crop be once obtained on such a soil, the elements of an 
increasing fertility are to a certain extent secured, because the 
vegetable matters left behind in the roots and other refuse parts of 
the produce during their subsequent decay, promote the decom- 
position of the mineral matters. 
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The estahlishment of vegetation on the surface of such a soil acts 
beneficially in another way, by retaining upon it a certain propor- 
tion of the mineral matters liberated by decomposition. For, so 
long as nothing grows upon it, the substances rendered soluble by 
the action of atmospheric air are carried off by the rain, and a con- 
tinuous and steady deterioration is the consequence. But a grow- 
ing crop absorbs and retains the greater part of these substances 
in proportion as they are set free ; and even though it be removed, 
the soil is richer than it would have been had nothing grown upon 
it, because it must retain in the roots and leaves a part at least of 
those substances which would inevitably have been washed away 
by the rain had they not been absorbed by the plants. It is, per- 
haps, scarcely necessary to remark that improvement can be pro- 
duced in this way only to a very limited extent, and that it is not 
possible thus to bring the soil into what may be called a state of 
practical fertility, although a certain amount of vegetation may be 
obtained from a soil which previously produced nothing at all. 
These considerations appear to me to point to green manuring as 
a system which might be advantageously resorted to in reclaiming 
waste land of this description ; but though I have looked pretty 
closely through most of the published reports on the subject, I 
have been unable to find any record of its employment in this way. 
In green manuring, a crop la raised which draws the chief part of 
pntriment firom the air ; and when it is ploughed, inor- 
^p^liSwter is accumulate in the soil, and the mineral matters, 
which the plants absorbed are retained in it, and become available 
for future crops, in place of being washed away ; and as these are 
the objects which it is so important to secure in the class of soils 
now under consideration, it might be expected to act as advan- 
tageously upon them. It is, perhaps, scarcely necessary to observe 
that farmyard manure, independently altogether of the valuable 
matter it contains, exerts a very powerful action, by promoting the 
decomposition of the inert mineral compounds. But in this case 
it ought to be employed in a different condition from that recom- 
mended for the purely sandy* soils, and should be in a state of 
active fermentation, in which its decomposing action is always most 
powerful. 

The preliminary treatment of waste lands of the lighter kinds 
calls for no very special observation j nor can any definite rules be 
laid down which ought to he observed, for the plan to be pursued 
must depend on the position of the land. Draining may or may 
not be essential, according as the subsoil is retentive or not ; so 
likewise trenching, which is required in many waste lands, is here 
less necessary, because the soil, being naturally porous, does not 
require such elaborate treatment. In fact, the mechanical opera- 
tions^ necessary for reclaiming such soils are comparatively inex- 
pensive, and it might be supposed that they afford a favourable 
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field for the purpose ; but, on the other hand, it is to be noticed, 
that as they contain within themselves little or no natural stamina, 
a proportionate expenditure must be incurred in adding to them a 
sufficiently lar^e quantity of manurial substances^ a large propor- 
tion of which inevitably escapes from the soil without producing 
any effect. Hence, though such soils may be easily reclaimed, 
they cannot be kept in a state of fertility without a considerable 
outlay, and require a more liberal treatment than fertile lands. 

Where the land possesses a more retentive character than those 
already discussed, it perhaps scarcely deserves thenameofwaste land, 
for it is seldom altogether valueless, but yields a small return as pas- 
ture land. Land of this description generally consists of stiff cold clay, 
more or less saturated with moisture, and thereby protected from 
the decomposing action of the air. Organic matters are generally 
deficient, but the inorganic plant-food is present, if not abundantly, 
at least in moderate quantity ; while the clay serves to retain these 
matters, and any others which may be added to it in the form of 
manure. Its conversion into a fertile condition requires the 
admission of air : first, by thorough drainage ; secondly, by trench- 
ing so as effectually to break up and expose to the air the whole 
of its mass. In effecting these operations it is necessary to keep 
in view that the defects of such soils are due, for the most part, to 
their texture being too close and retentive, and that the mode of 
reclaiming them is exactly the opposite of that to be used with 
light soils ; a very important matter being the intermixture of 
some lighter or sandy soil. With this view the nature of the 
subsoil will be examined, and if it is found to be of open texture, 
care ought to be taken to carry the drains down into it, and to 
spread the lighter portion on the surface, filling the drains with the 
heavy surface-soil. Lime may be advantageously used where the 
soil is deficient in that element, because it assists in rendering it 
less retentive; but it is not absolutely necessary, and may often be 
dispensed with. The two great agents of improvement are, frequent 
working, so as to admit atmospheric air, and the liberal use of farm- 
yard manure. Portable manures may also be abundantly employed, 
and they may be of the more soluble varieties, such as salts of 
ammonia, dissolved bones, or guano. The pbosphatic manures, 
and particularly dissolved bones, ought to pi*oduce a good effect, 
for phosphoric acid is generally the element in which such soils are 
most deficient. In short, it will be noticed that the methods of re- 
claiming such land are exactly those which would be used in the 
improvement of inferior cultivated soils ; and many of the so-called 
waste lands belonging to this class actually have at former times 
been cultivated, and allowed to go back. into a state of nature. To 
enter in full into these points would therefore be to discuss the 
extensive subject of the general improvement of soils, which can- 
not be entered upon here. It will be sufficient for me to observe, 
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that after the first processes of redsdming waste land have been 
effected, continaous attention to its management is requisite, 
so as to produce a steady and continued amelioration ; for if after 
a few years the cultivation becomes careless, the land will retro- 
grade, and finally return to its pristine barrenness. The improver 
of waste land should never forget that he must keep up a constant 
conflict with nature, not by opposing her laws, but rather by 
taking advantage of them, in such a manner as to alter the cir- 
cumstances under which they operate; to substitute, in short, a 
fertile for a barren nature. It will readily be inferred from what 
we have said, that there is scarcely any soil from which a crop of 
some sort may not be forced by the abundant uses of manures ; 
but the land will thus be left in a worse state than it was before, 
unless we at the same time seek to confer upon it the conditions 
necessary for permanent fertility. And for this purpose I believe 
nothing is more important than the judicious intermixture of soils 
of opposite qualities, an operation which has perhaps not received 
all the attention it merits, probably because of its expense, — a 
difficulty which can only be got over by carrying out improve- 
ments on a much more extensive scale than has hitherto been 
attempted, so that the use of temporary railways and other mechani- 
cal appliances may become possible. 

In the actual practice of reclaiming waste land, there are many 
points, such as fencing, road-making, &c., which do not come within 
the scope of the present Address. But it is necessary to point out 
the great importance of sheltering the reclaimed landj which is 
often in exposed situations, by planting. Belts of planting should 
in all cases be formed along the sides of reclaimed fields, particu- 
larly in the direction of the prevailing winds ; and where the soil 
is of a non-retentive kind, rows should be planted along the line of 
ill the fenxm. I am aware that this latter statement is at variance 
with agricultural practice in Scotland, where a determined warfare 
is waged against trees, on the plea that their roots exhaust the 
land of substances whic^ would otherwise be absorbed by the crop, 
and that they serve to ^de soil. I do not doubt that this opinion 
h in many cases well founded, particularly where the trees are of 
the shallow-rooted species whicm do derive their nutriment from 
the surface-soil ; but deep-rooted trees which penetrate into the sub- 
soil, so far from exhaustmg, must rather improve the soil, because 
they absorb those matters which have descended into a stratum 
below that into which the cultivated crops send their roots, and 
these elements are accumulated chiefly in their leaves; and in 
automn the greater portion of them are again deposited on the 
suiface of the soil, with the exception of a very small quantity 
which is permanently retained by the wood. The deep-roofed 
ti^^in fact, form one of those compensating means which nature 
m employs, and are silently performing a work wMeh never 
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attracts our attention, and husbanding for us manurial matters 
which would otherwise be wasted. 

I have thus attempted to point out as concisely as possible the 
chemical principles concerned in reclaiming waste land. Into the 
practical details I have not attempted to enter, for that is a subject 
on which I ought rather to receive than to give instruction. I may 
be permitted to remark, however, that in all the most successful 
cases of the improvement of waste land, the principles now pointed 
out have been pretty closely adhered to in practice, and that, 
however numerous the modifications required in different localities, 
their principles are always the same. 

In conclusion, it is only necessary to refer to the collateral 
advantages of reclaiming waste land, dependent on the improvement 
of the climate of the district As the operations in many instances 
consist in the conversion of bogs or stagnant water into dry 
soil by drainage, there is thus removed one of the most important 
causes of low temperature in the adjoining district, and a marked 
effect is produced in this way when the extent of surface reclaimed 
is large. We may add, also, that it has a moral effect, and stimu- 
lates the agricultural energies of the neighbourhood ; for no man 
who sees abundant crops produced on what was once a barren 
waste, can fail to ask himself whether his cultivated land has 
reached the highest state of fertility, and he is then inevitably led 
to adopt a higher and more remunerating system of farming. 


IMPROVEMENT OF WASTE LAND. 

By Mr Ubquhart Feasbr. 

[Premium— The Medium Gold Medal.] 

[The following Report is printed as appropriate to the subject of Dr 
Anderson’s Address, and as an example of the improvements which are being 
effected in many parts of Scotland, by the energy and perseverance of the 
smaller class of tenant-farmers.] 

I BEG leave to submit, for the consideration of the Directors of the 
Highland and Agricultural Society, the following report regard- 
ing improvements carried on by me on the Croft of Skillmafilly, 
Parish of Tarves, district of Formartine, and County of Aberdeen* 
/ I entered upon the Croft of Skillmafilly at Whitsunday 1848, 
under an agreement made with Mr Brebner, factor for the Earl of 
Aberdeen (on whose property the croft is situated) for a lease of 
nineteen years. The rent originally was dP5 per annum ; for the 
last six years I have been paying p&ll, and for the remainder of 
the lease I shall have to pay £ 15 . The Hill of Skillmafilly lies 
about 600 feet above, the level of the sea, with a southern, west- 
ern, and northern exposure. 

. It was, at the date stated, a bleak and barren spot, being mostly 

TRANS.— JANUARY 1857. . 2 L 
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covered with whins and heath (more especially the former), and 
some bushes of planting, which although only about 4 feet in 
height, had been nearly forty years in the ground. The hill, in- 
deed, in an agricultural point of view, was of no use whatever, 
and served merely as a rabbit-warren, it being completely overrun 
with these vermin. 

The upper soil of the hill is of a blackish light sandy nature ; 
about 6 inches deep, where it had not been cast off for turf and 
other purposes. The subsoil is of various qualities ; some portions 
of it being composed of a stiff sandy clay, containing a great many 
stones ; while at other places large bars of shaken rock run from 
east to west across the hill ; and in other quarters you find hard 
reddish sand, with a muirband pan varying from the thickness of 
a shilling to 4 inches in depth. The subsoil, moreover, is all very 
much impregnated with oxide of iron, which has destroyed the 
planting. 

In commencing my improvements, the first thing I had to do 
was to build a new steading, the old houses being in an almost 
ruinous condition. In 1849 1 began my land improvements in good 
earnest The farm is not so well laid off as it might have been, 
had no* obstruction existed. There was, however, a zigzag old 
county road which came in the way, the course of which interfered 
with part of the ground of the present garden, the west wing of the 
court, the mill-dam, and a part of one of the fields. I gave con- 
siderable assistance in changing the line of this road, and incurred 
expense in altering and shutting up by-roads. To give a minute 
detail of all my operations in reclaiming land would be tedious, 
as I had frequently three or four fields under improvement at the 
same time ; in one trenching, in others trench-ploughing, taking 
up stones, pulling brushwood, &c. At the outset of my operations 
I had also different kinds of crop growing simultaneously — oats, 
turnips, potatoes, &c. ; fallow, after trenching, for a year, where 
it was found most difficult to get the muirband pan pulverised, and 
the small stones, of which there was no end, both in the upper and 
subsoil, taken off. It is but right that I should state, however, 
that there were few blocks so large that blasting was necessary. 
Of the 105 acres comprised in the farm, 27^ have been trenched 
at an average cost of £7 per acre ; while the remaining 77^ acres, 
ploughed, have cost, on an average, £2, 5s., previous to being 
touched by the plough, and this exclusive of draining. Grubbing 
whins cost me, on an average, 30s, per acre — gathering and burn- 
ing them, 10s. per acre ; while the taking up or “ holeing ” stones, 
came to about 5s, per acre. 

As the above may be considered a somewhat heavy rate to pay 
for grubbing, it be as well for me to state the reason for this 
high figure, by explaining how the operation was done. My grictfa-* 
Un^was performed with an instrument about 20 inches in length, 
having an ^^eye” in the middle, into which was put a shaft similar 
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to that used in picks. One end of the instrument was used for 
removing stones, while the other end was fashioned into a hoe for 
cutting off the main root of the whins some two or three inches 
below the surface of the earth. Had it not been for the instrument 
just described, and the brawny arms of the navvies who wielded 
it, I am safe to say, that small would have been the extent of the 
Hill of SkillmafiUy reclaimed by me or any one else without having 
recourse to the pick and shovel Three horses abreast were able 
to make tolerably fair work after grubbing in the manner noticed, 
where, without this operation, six horses would have had little effect. 
Nearly all the reclaimed land required three yokings per acre, be- 
sides one yoking of the hreak-harrow, costing, per acre, at least 24s. 

In laying down the first crop upon new ground, I gave to each 
acre not less than 4 cwt. (sometimes, indeed, as much as 4i cwt.) 
of the best Peruvian guano, with 8 bolls of English shell-lime ; 
and in return I have had, on an average^ 3 quarters of oats per 
acre, except in seasons 1850 and 1853, when my crop on new 

g round was a complete failure, in consequence of the early drought. 

!rop 1865 yielded about S-J- returns. I fully expected 6 returns 
from crop of 1856, but my prospects of remuneration are not at 
present very bright, owing to the unfavourable weather during 
harvest. I had to drive the greater part of the crop out, after 
being stacked, and to place it in small cocks, to prevent heating 
and rotting : I thus lost much of the best grain, and the corn- 
merchants are only offering me for the remainder 16s. per quarter. 
In my turnip husbandry, again, I have not succeeded so well, 
although I gave this crop at least 16 bushels of mixed bones, 
2 cwt. of Peruvian guano, and 20 cart-loads of farmyard dung per 
acre. My turnips always came up beautifully, and continued to 
look well until after the second hoeing, when they began to die — 
many of them rotting. I am inclined to ascribe this to the effect 
of the pernicious “ pan ” previously referred to, as the turnips are 
always worst in the places where the pan appears strongest 
I am in hopes, however, that after the land has been in lea, and 
receives a top-dressing of lime before being broken up, I will suc- 
ceed in raising better turnips ; if not, my improvements will turn 
out a bad speculation. 

With regard to drainage, I have to state that into one field I 
put 1200 yards of 5-feet deep drains, with a large stone eye 6 by 
10 inches, costing 3d. per yard ; into another 315 yards of, an 
average depth of 7 feet, with a stone eye 7 by 12 inches, at a cost 
of 6dL per yard ; in a third, which had a mossy hollow extending to 
about 2 acres very wet and boggy, 1530 yards 6 feet deep, at a cost 
of 2Jd. per yard. , ; ^ ^ . 

So much has of late been said on the subject of moss improve- 
ment, that it would almost be impossible for me to say an^hing 
regarding it, important or new. tiet me just note, therefore, as 
my opinion, that farmers who are favoured with a rich vegetable 
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moss will find tlieir best plan to be to drain and take away the 
bottom water, plough or delve, give a moderate quantity of lime, 
and not overcrop- If the moss is very deep and very tough, or a 
black coal moss, the only method of successfully reclaiming it is to 
cart on a change of soil from four to six inches deep. Some 
thirty years ago I found this to be a sure way of reclaiming deep 
moss of a bad quality. It is now nearly three years since I com- 
menced improving part of a field in which there are 2^ acres of 
boggy moss, about 2 feet in depth, lying on a bottom of miry clay, 
and into which I have put 820 yards of drains, from 4 to 7 feet 
deep, at a cost of 4d. per yard. I know that the fashionable 
depth of drains is 3 or 4 feet, but I made mine the depth men- 
tioned, knowing that a deep drain, if put in a proper place, will 
draw at a great distance, and a good current of water keeps the 
drain open, and is not so liable to be run with moles or choked 
up with sediment ; and being further of opinion, that a drain of 6 or 
7 feet in depth, if properly constructed, will last a hundred years or 
more, whereas a drain of 3 or 4 feet depth will, in many cases, be 
found useless in a comparatively short period. On the latter point 
I speak from some experience. Deep drains of the kind I have 
been speaking of can only be cut about the month of August, and 
after harvest, or previous to the rains in autumn. I have known 
200 yards of a deep drain, put in at the time referred to, do more 

f ood than 1000 yards of 4-feet drain made in the dead of winter. 

Winter for trenching, and summer for draining, I have found to be 
the best rule to abide by in carrying on these operations. I do not 
think money could be more fruitlessly expended than in improperly- 
constructed drains. If deep drainage, deep culture, and plenty of 
good manure do not produce good crops, the soil must be to 
blame ; and proper drainage, culture, and manure will improve 
the worst soil. I would be glad if I had more use for drainage 
and less for whin-grubbing: the only turnips I have had that 
could called a crop have been on the drained patches referred to. 

Since 1849, I have brought into regular cultivation the 105 
acres referred to, as also a third part, at least, of the 25 acres of 
an old croft, which, being entirely overgrown with whins, had to 
undergo grubbing and ploughing with three horses, and thus cost 
me a considerable sum of money. 

I now append statement of the principal items of expense in 
reclaiming 105 acres on Hill of Skillmafilly : — 

To trencbing 27J acres, . ^192 XO 0 

... clearing, ploughing, and harrowing remaining 

77i acres, . . , . 257 7 6 

...drainage, . . . , . 51 3 4 

liming 85 awes, at 24s. per acre, . . 102 0 0 

(Cartage is not inclnded in this item). 

... 5000 yards stone dyking, at lOd. per yard, 208 -6 8 

Total, . . JE811 7 6 . 



IMPROVIMENT OP WASTE LAND* 


445 


Besides this in land improvement, I had to expend upwards of 
C&500 in erecting a new steading of houses. I also expended 
.£^40 in cutting and embanking a mill-dam ; and I had to con- 
stmct a water-course of 450 yards. With the exception of slates, 
I received no aid in my operations from my landlord* 

These calculations are made up to the 25th March 1866 ; and 
while I trust they will, with the foregoing statement, satisfy the 
directors of the Highland and Agricultural Society that much has 
been done on the Hill of Skillmafilly, yet I am bound to 
add, not a little lies to be still effected in the way of improve- 
ment. When the extent of my farm and the amount of my rent 
are contrasted, I may appear to be pretty snug with but £15 to 
pay ; but if my accounts for manures, tradesmen, tear and wear, 
&c., and interest on monejr expended by me be computed, they 
will of themselves form a fair rent. For the last five years I have 
laid out from ^90 to dSlOO annually on manures, and crop 1856 
cost me, in guano, bones, and lime, £^136, 9s. With fair encourage- 
ment, however, I am anxious and willing to continue as I have 
gone on hitherto ; hopeful that at no distant period I may reap a 
fair return for my money and labour. 


REPORT ON THE SAVING and APPLICATION op the LIQUID 
MANURE OP A FARM. 

By, Mr James Poetkr, Land-Steward, Monymusk, Aberdeenshire, 
[Premium— -The Gold Medal.] 

The term “ Liquid Manure ” is in some degree applicable to all 
kinds of manures by which vegetation can be successfully promoted, 
as all plants imbibe their nourishment in a liquid state, and may 
therefore be said to feed solely on liquid manure. From this 
simple fact, it then becomes at once evident tliat the farmer can 
have no better means of increasing his crops, than adding to them 
a due proportion of that food so readily assimilated by plants, and 
which can be had in abundance within every farmyard in the 
country, for the trifling expense of collecting. It is the liquid 
manure of the farm which is here purposed to be spoken of, con- 
sisting of the urine of man, horses, cattle, and swine, all drained 
into one common cesspool. It can then be made available to all 
crops in some shape or other, and rendered a highly important and 
cheap auxiliary to the other manures of a farm; In very many 
cases this valuable substance has hitherto been grossly neglected, 
and perhaps less economy shown in its preservation and use than 
in any other branch of British husbandry. If the results found by 
chemists in the laboratory hold good in practice in the field, the 
following brief sentences will show that the urine wasted in this 
country must be worth an enormous sura. Liebig tells us that 
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1 lb. of urine should give I lb. of wheat, and ’that every pound of 
ammonia which evaporates is a loss of 60 lb. of corn. Johnston 
puts down the urine of a cow at 1200 or 1500 gallons a-year, and 
the solid matter given off by a healthy animal in this form, in the 
same time, at 900 or 1000 lb. weight — ^worth, if it were in a dry 
state, from £8 to £10 sterling.’^ These are startling statements, 
and when advanced by such high scientific authorities, must be an 
incentive to the agriculturist to turn his attention to the more ex- 
tended use, and general preservation, of the urine of the farm. 
With all deference to the opinions of these gentlemen, I have 
been engaged in trying practical experiments with the urine of 
the farm since 1840 ; sometimes with the ammonia fixed and some- 
times not, sometimes in the fresh state and sometimes fermented ; 
and although often with good success, as will afterwards be shown, 
yet never with such high pecuniary results. 

I make little pretensions to the knowledge of chemistry, and 
therefore will not attempt to give any detail of the many ingre- 
dients of *which the different kinds of urine are composed, but 
for these particulars refer the reader to the works of Liebig 
and Sprengel, where full analyses of the different kinds of 
urine may be seen; all chemical forinula I shall also dispense with, 
and try to steer clear of the labyrinths in which, to the un- 
scientific, men of science sometimes appear to enclose themselves, 
and render their nieaning to many a farmer difficult of apprehen- 
sion. The preservation or application of liquid manure is, at the 
best, an unpleasant concern, which circumstance, no doubt, makes 
the farmer the more careless of it than he otherwise would be if it 
were anything like agreeable work. Farmers, in general, are plain 
men, and like to be plainly spoken to ; they hate the plan of work- 
ing things too closely, by grains, and scruples, and hundreds of 
parts of a pound; so I shall therefore endeavour to show that 
urine can be profitably applied 'to the land in a farm mostly work- 
able with spades, shovels, and graips, and thus have greater hope 
that my plan will be more generally adopted. 

A detail of my experience in the management of the liquid 
manures of a farm may be best comprehended in the following 
forms, viz : — 

Isi. Description of tanks, and mode of conveying to them the 
fiqnid, and the period for which it should be kept. 

2d. The mode of applying the liquid to the land, either by itself, 
or along with the dung, or ^th compost. 

ScZ. Original outlay for works, and the cost of maintaining them, 
and distributing the liquid, the returns actually obtained, and the 
profit of the whole process. 

First, ^ The erection of tanks, and the drainage of the urine from 
the feeding-houses, can no doubt be much facilitated by the v?'ay 
in which the steading is set down. It .then becomes matter of im- 
^irtance in the erection of new steadings that these objects be 
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always kept in view, and attended to, in so far as can be accom- 
plished, without any material interference with the external or 
internal accommodation of the buildings. The houses from which 
the liquid is to be collected should be built as compactly and near 
to each other as circumstances will permit, thereby shortening the 
length, and diminishing the cost, of the drainage. 

When the adjoining ground slopes quickly from the steading, 
the tank may be so constructed that the urine may be forced from it 
into the cart by gravitation ; but, as level ground is always most 
desirable for the site of a farm-steading; it is seldom that this plan 
can be conveniently effected. Sometimes it could be managed by 
conveying the urine to a suitable place in pipes ; but rather than 
do so, to any considerable length, it would be better to sink the 
tank in the bottom of the dung-pit, near the doors of the feeding- 
byres, and load the cart by means of a pump. In general, it will 
be found that the dung-pit is the best place for the tank, as much 
of the urine can be profitably used there in watering the dung or 
compost heap. For the safety of the dung, the pit should, if pos- 
sible, be placed on the north side of the farm-steading, and shel- 
tered round on the other three sides by a close stripe of shrubbery 
or thick planting. Nothing is more injurious to dung than to be ex- 
posed in dry spring weather to the scorching influence of sun and 
wind. In bygone times it was the prevailing practice to have the 
dunghill placed on the south side of the houses — not in a pit, but 
generally on a piece of uneven and sometimes high ground, as 
chance threw in the way, rather showing a wish to have the 
manure properly dried, than to preserve it in its natural sap. But 
such farmers, we presume, are nearly gone, and with them, we trust, 
their mode of farming. To prevent an overflow of rain-water in 
the dung-pit, the eaves of the houses should have good water-spouts 
around them, and the adjoining ground formed in such a way as 
to prevent surface-water from running into the pit. 

So much for the site of a steading, as far as the economy of 
manure is concerned. The construction of the tanks, and the 
drainage of the liquid, are the next points to be considered ; and 
in these particulars I shall follow the plan of construction adopted 
on tills farm, which has been in use for nine years, and found 
pitable. The farm contains 180 acres, about the half of which 
is very poor soil, but it has improved much, and generally pro- 
duced well, since the economy of liquid and other manures received 
due attention. The course of cropping pursued is the six shift — 
2 grain crops, 3 grass crops, and 1 green crop of turnips, potatoes, 
and tares. The average number of stock kept is 50 to 55 cattle, 
10 horses, 12 swine, and 4 to 5 score of sheep. Besides keeping 
these, which have always been full fed, there has generally been a 
field or two of grass, and sometimes 8 or 9 acres of turnips sold off the 
farm. Most of the horses were fed in the house during the year ; 
and the cattle are grazed in the fields for fully five months. This 
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will give some idea of the prodnce of the farm, which, of course, 
must affect the quantity of urine — ^the gross total of which, 
annually collected in the tanks, is about 24,000 gallons* The 
animals are always well littered with straw, which no doubt 
carries much of the urine along with the dung. 

The dung-pit forms a parallelogram, 75 feet long, 40 feet wide, 
and 34 feet deep below the surface of the contiguous ground, and 
stands lengthways^ in front of the feeding-houses. It is built 
round with a retaining stone-and-Iime wall, causewayed in the 
bottom with pebble atones,' with a gentle slope from the byres to 
the farthest corner, where there is a tank for receiving the waste 
liquid that may happen to part with the dung, as also the refuse 
water from the kitchen and the piggeries, which are close by. The 
tank for receiving the liquid from the feeding-houses is placed in 
the bottom of tbe dung-pit in the centre, and close to the retain- 
ing wall next the steading. I believe there are two of these tanks, 
as it was thought best that the urine should be taken from the 
one whilst that in the other was undergoing fermentation. The 
dimensions of the two are 27 feet long, 6 feet broad, and 5 feet 
deep,= 810 cubic feet; capable of containing about 5048 gallons, 
or 27 tons of urine. The stratum from which the tanks were 
excavated was of a dry gravelly nature, and fears were entertained 
of the liquid escaping ; to prevent this, the bottoms were puddled 
with day, and closely laid_ with Csdthness pavement. The sides 
are constructed of large pieces of the same material, set on end, 
so as to fill the whole deepness of the tank, and firmly bishoped 
up at the back with good clay. The tops are covered with the 
same kind of flag, and the whole joints of the pavement around 
the tanks, above and below, are closely pointed with £>oman 
cement. The bottom has a gentle incline to one end, where is 
a small re^ss in the pavement for receiving the end of the pump, 
and to which the last of the liquid flows when the tank is empty. 
There are metal agitators with flys placed in the tanks, moved by 
hand-cranks outside, which stir all deposit in the bottom, and fit it 
for pumping up.^ By the use of this simple apparatus when the 
pumps are working, it is wonderful how little sediment collects in 
the tank; it has only now been cleared out for the first time in 
nine years, and a barrow-load would have lifted the whole. Two 
privies or water-closets discharge their soil into the tank, which 
must add much to the strength of the mixture. The tanks are 
perfectly impervious to water; they hold in and hold out, and are 
almost air-tight ; a small aperture can be opened at pleasure, 
where sulphuric acid may be poured in if wished. 

The other tank for the waste urine from the dunghill, &c., is 
of a less costly description ; erected in a circular form 10 feet 
diameter, and 7 feet deep, = 550 cubic feet ; capable of containing 
3427 gallons, or about 18^ tons weight. The way in which the 
tank was constructed was this ; When the pit was excavated, a 



. LIQUID MANUKE. 


449 


S uddle-wall of clay was laid in its bottom about 1 2 inches deep, 
rmly beaten down and causewayed over with pebble stones. The 
sides were then built round with a rough stone-and-llme wall 18 
inches thick ; and as the building advanced, a puddle-wall of clay, 
the same thickness, was carried up between it and the bank. The 
pump was then set in the side next the dung-pit, in a hollow in the 
bottom left for receiving it. The tank was then laid over with a 
close covering of strong rough wood, as far below the adjoining 
ground as admitted of 6 inches deep of gravel being laid over it 
As more sediment was expected to collect in this than the other 
tanks, a trap-door was put in to allow its being cleared out. The 
tank of itself is perfectly close, and as suitable for the purpose as 
could be desired. The wooden covering is no doubt perishable, 
and will at times cost some expense in I'enewing it, but that will 
only happen at considerable intervals, as wood lasts for a long 
time below ground. I have constructed several oblong tanks in 
this way, and always found them to answer the purpose well : with 
plenty of good clay well puddled in, it Is quite practicable to make 
them perfectly,, water-tight, and as suitable for preserving urine 
as cemented tanks constructed of pavement or the best built 
ashler work. It may be all well for proprietors and men of 
capital to erect expensive buildings of this sort below the ground, 
but for farmers with a short lease and a long rent it is quite 
another matter. Their great object must be convenience, at the 
least possible expense, and for that reason I should recommend 
the last-mentioned description of tanks as the most suitable for the 
public good. It might, however, be made oblong in place of 
circular, and then the size could be increased at pleasure. In the 
above case the strata below are dry and gravelly, and no under- 
ground-draining was required ; but where the ground is wet and 
spongy it ought always to be deeply drained around all dunghills 
and urine-tanks. 

The pumps, which were made of larch-wood, have stood but 
very indifferently ; in the short space of nine years they have al- 
most become inefficient; not so much decayed as twisted and 
rent by the droughty and thereby rendered in a measure useless. 
Larcb-wood is very subject to twist and rend, and for that reason 
I think Scotch fir moi’e suitable. A good matured Scotch fir-tree 
is undoubtedly the best for pump-wood. It is desirable that all 
wooden pumps, as far as they stand above ground, should be cased 
in a wooden box of inch-thick boards, which I find to be a complete 
preservative from drought, and likely to prolong the endurance of 
the pump. Wooden pumps are preferable to metal ones, as they 
are little subject to corrosion, and of course better adapted for 
urine-tanks. These pumps are of 4 inches bore, capable of throw- 
ing a ton weight of urine into a cart in ten minutes with all ease. 

Drainage . — The drainage of the urine from the feeding-houses 
to the tank is perhaps the nicest part of the whole business, 
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urine being so apt to collect sediment that the least obstruction in the 
drains would very soon create a stoppage ; it is therefore of import- 
ance that the drains should be clean and smooth in the inside, and 
laid in lines as straight as possible. Various descriptions of these 
have from time to time been used, but I shall only de- 
scribe a few of the sorts of which I have had experi- 
ence. Is^, Brick conduits formed according to the figure 
annexed, built on thesideswith angular bricksmadefor 
the purpose, covered over with squared flag-stones, and 
the whole joints closely pointed with Eoman cement. 

When neatly done this makesanexcellentclean runningdrain,but it is 
rather more costly than a 4-inoh clay-pipe. Three boards, 8x1, 
put together so as to form a conduit of the last-named description, 
planed inside, and the joints filled with white lead. The urine 
runs as clean off in this sort of drain as in any I ever tried ; and, 
but for its perishable nature, it deserves commendation. I have 
known it, however, to last for a good many years, and on account 
of its cheapness, and where wood is plentiful, it is, at least, worthy 
of a favourable notice. 3<i, Wooden pipes^ with a bore of 4 
inches diameter fitted into each other with white lead. But as all 
bored sticks are full of rags inside, which render them ill adapted 
for drainage of any sort, and more so for urine, which is of a sticky 
nature, and which, if meeting with inequalities in its course, is very 
liable to get choked up* I never found these to answer for any length 
of lime, even for clean water, and shall, therefore, dispense with 
them, as unsuitable for this operation. 4^A, Olay pipes of a 4-inch 
bore, glazed inside, and fitted tightly into each other with good 
milled clay, make perhaps the best drain ever yet tried, for the 
liquid-manure drainage of a farm. The di'ainage here has been 
all done with this kind of pipe, and for many years has effectually 
answered the purpose. I believe there could be no better descrip- 
tion of drain than this, combining as it does, efficiency, cheapness, 
and durability* 

The drains for the pipes run on lines from end to end of the 
feeding-houses, and are joined with bended pipes, into one centri- 
cal main drain, leading to each tank ; their average depth is about 
2 feet, with a fall in the bottoms of 3 inches on 20 feet towards the 
tank. In all drainage a good fall is very desirable, but more so 
in liquid-manure drainage, as it keeps the liquid moving onward, 
and so far prevents a lodgment of sediment in the pipes. Cess- 
pools of cast metal are placed at regular intervals along the 
greeps of the stables and byres, and also below the belly of each 
horse, in the middle of the stable stalls : these are about 8 inches 
square and 18 inches to 2 feet deep, with perforated holes opposite 
pipeage for allowing the liquid to flow .along. Peiforated 
metal gratings are fitted on the tops of the different cesspools ; 
^y are better and cheaper than split branders of iron, as they 
straws and all rough materials. In building stone cess- 




LIQUID MANURE. 


451 


pools in byres, care should be taken to sink them well, so that, 
when finished, the metal-grating on the top may be considerably 
below the adjoining causewaying of the byre ; otherwise the 
grating above the cesspool will poon be the highest place in the 
greep, which is often the case in the best fitted byres, thereby 
making the egress for the urine uncommonly awkward. The 
masonry about the cesspool on a firm foundation, will, of course, 
stand up as it was built; but the adjoining causewaying, set in 
sand or other loose materials, tends to sink in course of time, 
however firmly it may have been bishoped down. The pipes are 
all laid in puddled clay, and packed over with the same material ; 
the drains then bishoped full of rubbish, and causewayed with 
pebble stones along with the rest of the byre. 

The best urine-drains that can be constructed need due attention 
to keep them clean, and for that purpose a good scouring with 
" clean water is the best thing that can be applied. It is, therefore, 
essential for such drainage that a supply of water be always at 
hand. The cesspools should be cleaned out at least once a month, 
and a good current of water sent down the drains, which would 
serve the twofold purpose of cleaning the pipes and diluting the 
liquid in the tanks. With due attention to these simple precau- 
tions, I am pretty sure that no stoppage from sediment will ever 
take place in this kind of drain, for my own experience has brought 
me to this conclusion. If tanks are constructed to keep in the 
liquid, the roughness of their workmanship matters not ; but with 
drains it is quite different, for if they are not clean and carefully 
laid, free from all unevenness inside, they are very unlikely to 
answer their purpose for any lengthened space of time. For the 
drainage of ordinary-sized steadings, the 4-inch pipe is suflSciently 
large, but the diameter of the bore may be increased or diminished 
at pleasure, as the extent of the steading and the probable 
^[uantity of urine may require. A considerable saving might be 
judiciously effected by using pipes of a different diameter — say 
4-inch pipes next the tank, 3-inch pipes in the middle, and 2-inch 
pipes at the upper . end of the drain, where the quantity of urine 
must always be least. This system of pipeage would answer per- 
fectly well, and I presume the cost would also be diminished, as every 
inch the diameter of the pipe is lessened makes a saving of fully 
twopence a yard. 

The period for which the urine should be kept must depend 
much on the after use to which it is to be applied. If it is. to^bo 
mixed in composts of vegetable mould, moss or black earth, whi<i 
are excellent absorbents, and well adapted for fixing the gaseous 
and volatile parts of urine, I should then apply the liquid in its 
fresh state ; but when it is intended to be spread over the young 
plants, either of grass or corn, I should by ho means do so. It is 
evident that urine, in its fresh state, is apt to scorch the tender 
plants, unless it were applied in rainy weather; and on land 
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abounding in vegetable matters, this fact may be clearly elucidated, 
by observing the urine of the cattle as dropped in the fields. In 
wet weather, and on rich pasture lands, no injurious effects from 
the urine can be traced ; but in scorching sunny weather, and on 
dry gravelly soils, with a scanty herbage, the brown scorched spots 
where the urine has been dropped are at once perceptible. Urine 
in its fresh state can never be taken up by plants, till it undergo 
a certain chemical change, known by the name of decomposition ; 
and when applied to poor gravelly soil, void of organic or vege- 
table matter, it is not retained long enough for its putrefaction 
taking place. It is put on in the name of liquid manure, and runs 
off nearly in the same state ; hence the cause of so many failures 
in its application. When the manure is to be applied to the crops 
in a liquid state, it should be left in the tanks for a month or five 
weeks, when the necessary change will have taken place, which 
may be promoted, and the ammonia completely fixed, by sulphuric 
acid or gypsum (sulphate of lime). As sulphuric acid is seldom 
of one strength, no precise quantity can be stated exactly for 
fixing the ammonia in urine; but on trial I find the average 
quantity necessary for that purpose to be a half cwt. of acid to 
1000 gallons of urine. The only sure rule, however, is to pour 
acid into the urine until the effervescence stops; or to get a piece 
of grey litmus-paper (which almost any druggist can prepare) : 
dip it in the urine, and if the liquid redden the paper, there is a 
superabundance of acid, but if the paper turn blue the ammonia 
predominates. When there is no excess of either substance, the 
ammonia may he said to be fairly fixed, and the paper will retain 
its original colour. When the ammonia in the urine is thoroughly 
neutralised by the acid, it may immediately be applied as a top- 
dressing to almost any crop j but I have always found its effects 
to be most immediate and useful when applied to the crops in soft, 
damp, and rainy weather. 

Second^ The liquid manure of the farm may he advantage- 
ously put upon the land in various different forms according to 
the season of the year, the state of the weather at the time, and 
the crops to whicn it is to be applied. At one time I used it, 
chiefly in the liquid form, as top-dressing to grain and green crops, 
particularly to new grass ; sometimes with good results and some- 
times not. The state of the weather affects it so much, that when 
drought set in immediately after it was spread, I have often seen a 
dressing of from 2000 to 3000 gallons per acre, do little or no 
good, even when the ammonia was properly fixed with the sul- 
phuric acid. The only way I ever succeeded in making a direct 
payment from^ top-dressing with urine alone, was by applying it 
to new^ grass in spring, and that only in damp rainy weather. I 
found it to withstand drought better when diluted with two or 
three times its bulk of water ; but that cannot be carried out pro- 
fitably, to any extent, without the aid of steam power. 
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In the dry months of spring and summer much of the liquid 
may be used with advantage in pumping it over the dunghill. I 
have adopted the plan for a long time back, and am convinced of 
its excellent eflSciency. Dung treated in this manner never fails 
to produce good crops, and the urine contained in it must be ready 
food for plants, in the first stages of their growth ; besides, it can 
be carried to the fields in a portable and easy form, with little or 
any extra labour. Some may be ready to conclude that the urine 
should all be sent to the fields along with the dung ; to such I 
would say, this would undoubtedly be the easiest way if the dung 
would carry it. But with the quantities of turnips now consumed, the 
dunghill would scarcely retain the half of the liquid manure of a farm, 
even although regularly spread over it in the most careful way. 

In disposing of the liquid in winter, or at any other time when 
it can be spared, I have always found it best to mix it in vegetable 
matters, mould or moss, which should always be prepared a year 
before, in order that it may be thoroughly decomposed. In forming 
a compost-hill, the only thing worthy of consideration is, to render 
the carting of the materials as easy as possible. Well prepared 
compost, properly saturated with liquid manure, is adapted for all 
descriptions of crops, and seldom fails to produce a remunerative 
return on all soils and in all seasons. I am therefore strongly 
of opinion, that the liquid manure of a farm cannot be applied to 
the soil in a better form than by mixing it with the dung and 
other fertilising matters. In fixing the ammonia in dunghills 
gjysum is perhaps the preferable thing, for a slight sprinkling of 
this, particularly in dry weather, has a wonderful effect in retaining 
it ; and moreover, the low price at which it can be got is a strong 
recommendation in its favour. I have often used it for this purpose, 
and fully believe that it paid me well. I object to sulphuric acid 
as a fixer of ammonia, solely on account of its exorbitant price. 

Thirds The next and most important point to elucidate is the 
the profit of the process herein described. I shall, therefore, give 
in detail the whole cost of the works already alluded to, compared 
with the returns actually obtained, viz. : — 

To cutting the foundation of 2 cemented tanks, 6 0 

... cost of materials, carriages, and building do., 18 0 0 

... metal agitator and 2 pumps, . .■ 3 10 

£%% 6 0 

... cutting the foundation of 1 circular tank, . ;6l 1 0 

... cost of masonry, and cost and carriage of materials, 4 0 0 
... metal agitator, 1 pump, and planks for cover- 
ing tank, , . , , 2 15 0 

^ — 7 16 0 

... cutting 198 yards of drains 2 feet deep, at Id. 

per lineal yard, including making of cess-pools, 1^0 16 6 
... 198 yards 4-inch clay-pipe, glazed inside, at Is. 

per running yard, , • « 9 18 0 

Carry forward, . * £10 14 6 £80 2 0 
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Brouglit forward, • . jglO 14 6 i£QO 2 0 

To caniage of do., • . . . 18.0 

... laying of the pipes, carriage of clay, and filling 

in of the drains, including fixing in of cesspools, 1 18 6 
... cast-metal boxes for cess-pools, including perfo- 
rated metal-gratings for covering them, . 4 4 0 

... cost of a leather nozzle for conveying the liquid 

from the pumps to the cart, . . 16 0. 

... cost of an iron scoop for cleaning cess-pools, 0 16 

... cost of a cart for driving the liquid, . 6 10 0 

. . . cost of a small pump for pumping the liquid from 

the cart on a compost-hill, . . 0 10 6 

... cost of wooden spouts for tracing the liquid over 

the dung and compost hills, • • 0 6 0 

26 18 0 

Total original outlay for works, • £57 0 0 

As most of these works are of a permanent character, calculated 
to last for a long space of time, it may be reckoned a fair return for 
the capital expended, to charge on it an annual interest of 5 per cent. 
To meet the annual expenditure in maintaining the works, a sum 
of 10s. will be amply sufficient, for, excepting the cart, the 
pumps, and the spouts, the other appendages can need little repair. 

About one-half of the urine annually saved here, ^12,000 gallons) 
is applied to the land along' with compost, in various quantities, 
according to the quality of the land and the crops to be raised. I 
shall now give in detail the cost of applying the above 12,000 
gallons, compared with the increased value of the crop thereby 
obtained ; and in order to approximate as near the truth as possi- 
ble, I have averaged the increase of five successive years. 

C!osx OP THS Appucation to an Oat Crop apter Lea on 12 Acres op Land. 
By cost of collecting, making, and laying on 240 yards of com- 
post, at la. per cubic yard, .... £l2 0 0 

... a man and horse carting urine 60 hours, . . 1 10 0 

... a man occasionally working agitator in tank, . . 0 5 0 

.. half the interest on original outlay for works (£67), at 6 per 

cent per annum, . . • . .18 6 

... half the estimated annual cost of keeping the works in 

repair, . . , . . . 0 15 0 

Total cost of applying the liquid, £l5 18 6 

To an average increase of crop obtained by each an application, 

2 quarters 1 bushel per acre, or 25 quarters 4 bushels on 
the 12 acres, at £1, 6s per quarter for pats and straw, £31 17 6 

Less cost of harvesting, at Is. 6d per quarter, . , 1 18 3 

Value of increase of crop from the 12 acres, . . £29 19 3 

From which deduct cost of the application, . 16 18 6 

Showing a dear profit on the 12 acres, of £14 0 9 
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Although I have only charged the compost at Is. per yard, it 
will generally cost about 3d. more ; but I consider that sum will 
be mpre than compensated by the after-benefit conferred on the 
land. 

The^ expense of distributing urine in compost must vary 
according to circumstances — ^the distance the compost has to be 
collected, and the quantity of it applied to the land. In this 
experiment, the soil was poor and gravelly, and much in want of 
a mixture of vegetable mould. But on soils of a rich alluvial 
nature, one-third of this compost would be quite enough. In 
fact, I should never give it more than sufficjient to carry the 
necessary quantity of urine to the land, which, of course, would 
lessen the cost of distributing the liquid to a very considerable 
extent. 

^ The other half of the liquid (12,000 gallons), I have generally 
disposed of in watering the dung ; and, after repeated trials with 
dung made in this way, compared to that unwatered with urine, 
I have found the following average results on the turnip crop— 
The quantity of dung to which the liquid was applied was 
about 400 cubic yards, spread over 24 acres of turnips. 

Cost of Distribxjtino the Liq.tjid. 

By carting 6000 gallons of urine to dungWlls in the fields, £0 15 0 
... a man occasionally working agitator in the tank, • o 2 Q 
... pumping 6000 gallons of urine over the dung in the pit, 0 3 0 
... a man working agitator in the tank, . . . 0^6 

... half the interest on original outlay for works (£57), at 

5 per cent per annum, 18 6 

... half the annual cost of keeping the works in working 

repair, . 0 15 0 


Total cost of distributing the liquid, . £3 6 0 


To increase of produce on 24 acres of turnips, arising from 
the application of the liquid to the dung, at the rate of 
three tons of bulbs per acre, equal 72 tons of turnips, 

at 7s. per ton, £25 4 0 

From which deduct cost of applying the urine, . . 3 6 6 


Leaving a clear proht on the 24 acres of turnips of . £21 17 6 

To which add profit on the other half of the urine applied 

with the compost, 14 0 9 

Total profit on the year’s urine, . £35 18 3 

Or an item of nearly 4s« per acre over the whole farm. 

From these statements it may readily be seen that the urine- 
tnauure of the farm is easiest managed and pays best when mixed 
with the dung; but as there will generally be plenty to do to carry 
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tlie half of the dung to the fields, we must therefore dispose of 
the remainder some other way. The nex;t best mode I have 
found is to mix it with composts, as before described ; and this is 
doubtless the preferable plan for all soils of an inferior description. 
When compost, however, is difficult to get, and the land of a fair 
average nature, the urine may then be applied in the liquid form 
to new grass or com early in spring, and always in damp rainy 
weather. By giving a dressing of 2000 to 3000 gallons of the 
liquid, I have sometimes succeeded in increasing the hay crop to 
nearly double the average quantity; but the nature of the weather 
affects it so much, and it is so difficult to regulate its application, 
that I think it better to dispense with the system as far as pos- 
sible, and to mix the urine with the dung and the compost heaps. 

The saving and application of liquid manure has of late been a 
subject of much public discussion, and some enthusiastic agricul- 
turists would have all farm manures liquified, and applied to the 
land by steam. The principle of itself may be all very good, 
although of this I confess 1 am somewhat sceptical. Liquid 
manure tends to make soft crops, and plants do not require all 
their food ready prepared at once, but prefer it by degrees in 
the different stages of their growth, which well-prepared dung 
seldom fails to supply. The out-and-out liquid manurers never 
tell us where all the capital is to come from, necessary for such 
an undertaking. Something like £ 4 , 10s. per acre is, I believe, 
their estimated cost for setting the whole machine^ agoing, 
which would incur an expenditure on the arable acres or Scotland, 
at present under rotation, of fully fifteen millions of money! 
possibly rather more than the present state of our agricultural 
finances wonld be able to bear. This looks something like put- 
ting the cart before the horse. Just as well tell a man at once 
that we can do nothing for him, as to tell him of a great profit- 
able undertaking he is never likely to realise. The form of 
liquid-manuring which I have now detailed, is within the reach of 
the great majority of farffiers, and if practised by them will doubt- 
less pay them for their trouble. At all events, it may serve as a 
stepping-stone to a more complete and profitable system of the 
management of the liquid manure of a farm. As I have already 
shown, the system is perfectly workable, has paid me well, and 
shall now be left to j^ractical farmers, who may judge of its use- 
fulness, and the propriety of its general adoption. 
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HiGHLiOT AND AgEICUIiTUEAL SoOIETT, 
Edwbwgh, l^th Decemher 1856. 

Sir, — have the honour of presenting to the Lords Commis- 
sioners of Privy Council for Trade, the concluding Report on the 
Statistics of Scotch Agriculture for 1866, embracing — 

I. Amended Table of acreage under tillage, 

II. Proportional acreage of the crops in each county. 

III. Estimate of gross produce, in budxels or tons, of the principal 
cereal or root crops in each county. 

IT. Estimate of the average acreable produce of the same crops in 
each county. 

T. Estimate of average acreable produce in each district, or sub- 
division of a county. 

VI. Estimate of the weight of the cereal crops in each district. 

VII. List of districts ] and Reports by Enumerators on the quality 
of the crops. 

I shall endeavour, as brle^ as possible, to offer a few observa- 
tions in explanation of these Tables. 

1. Amended Table op Aceeagk 

On the 1st of September I had the honour of reporting to my 
Lords the acreage of the different crops and the amount of stodk 
in each county, as tabulated from the returns made b;^ occupants 
of land rented at and above £10 in twenty-six counties, and at 
and above £20 in eight counties. The arable acreage and stock 
belonging to the occupants of smaller tenements, as ascertained by 
a survey of their holdings in 1854, was also given. 

It is unnecessary to reproduce the returns of stock* published in 
September, but I have considered it proper to repeat the Table 
for acreage, not only on account of some alterations to which it 
has been subjected ; but because, without it, the calculations in 
Table III. might appear to be incorrect. The estimates of 
produce in that Table are obtained by multiplying the acreage of 
a crop with its average acreable produce in bushels or tons; con- 
sequently, the results contained in Table III. if tested by 
applying the figures in Table IV. as the multipliers of those in 
ITo. I., would seem to he erroneous wherever the latter have been 
altered ^ce their first publication. 

As an amended table is now submitted for the first time, it 
might be supposed, either that the acreage returns have not this year 


* As tbe Stock Table has not previously appeared in the Transactions, it is now 
given as an appendix, 

TRANS.— JANUARY 1867, 2 M 
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been made with the same accuracy as on former occasions, or that 
formerly they were not sifted with the same care as now. The 
explanation, however, is simple. In 1855, and previously, the 
returns of acreage were pi'inted, along with the estimates of pro- 
duce, in December or January; there was, therefore, ample 
opportunity between the period of their reception and that of their 
publication, to investigate all questions with reference to their 
accuracy. But the returns having this year been tabulated and 
printed as soon as obtained, I was under the necessity of assuming 
their accuracy, and of deferring inquiry. This may not be with- 
out its advantages, as a comparison between the original and 
the amended table affords the means of ascertaining the extent, 
and determining the character of the errors attaching to the 
first, and establishes, it is conceived, two points of importance ; 
(1.) The immaterial character of the alterations, and the causes to 
which they are attributable, in no way affect the integrity of the 
returns, nor raise a reasonable doubt as to the good faith in which 
they have been made, but tend rather to confirm their general 
accuracy and trustworthiness. (2.) The alterations go far to meet 
the objections which have been urged as to the want of all test of 
accuracy in the machinery which is employed, and to prove that there 
are means and appliances for detecting and correcting error. 

An examination of the amended return will i^ow a decrease on 
the gross area in tillage of 530£ acres, but a much greater difference 
in details. As compared with the table published in September, 
there is now an excess — ^in wheat, of 1485f acres; in barley, of 76^; 
and in oats of S86. These alterations are chiefly attributable to two 
clerical errors, by which a considerable acreage was overlooked in 
summation, and, though they could not escape the investigation to 
which the calculations are subjected, it was impossible to correct 
l&em in lime, owing, as has been observed, to the early publication 
^ the Tables this y^ir. 13S| ai^es of rye-grass have been trans- 
ferred from the column for rye to that for grass ; vetches are less 
by 865 acres, misplaced, and properly belonging to the column for 
green-crops ; while turnips are in excess 389f acres, and potatoes 
420|, principally through the erroneous entry of vetches, and the 
omission of acreage already mentioned. In addition to these causes, 
alterations have also been operated by returns having been amended, 
since September, by the parties who made them, or % Enumerators. 
The principal difference, however, is observed in column 18, and 
consists in the deletion of bare fallow, or its transference to grass 
under rotation. It was from the first apparent that, in some 
^tricts, the bare fallow returns were in excess, and the result of 
investigation has been to reduce the extent from 17,715 to 15,464| 
acres, or nearly 13 per cent. This is accounted for, partly by a 
misapprehension of the meaning of the term, among some of 
the smaller formers, in districts where bare fallow is unknown, 
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who scheduled, as such, acreage which should have been re- 
turned as grass under rotation ; a considerable breadth of land, 
recently trenched and reclaimed from waste, but not yet cropped, 
was further scheduled as fallow; this, strictly, cannot yet be 
regarded as having come under a rotation of tillage, and should, 
therefore, have been omitted; at all events, as ground under 
reclamation, it indicates a much more progressive state of 
agricultural improvement, than a return of bare fallow would 
serve to convey. Notwithstanding the acreage which has been 
transferred from bare fallow to grass, the latter only shows an 
increase of 191i; this, however, would have been considerably 
greater but for acreage removed from the grass column, which 
investigation showed was not under a rotation of tillage, but per- 
tained to permanent pasture, not now embraced by the inquiry. 

The difference between the original and amended Table may 
be summed up as follows ; — 


Decrease on Vetches, • 

„ Bare Fallow, 

Increase on White Crops, 

„ Green „ 

„ Grass „ 

Decrease, as above, 


. 865 acres. 

. 22501 „ 

3116i „ 

1730 

6634. 

191J 

2584f „ 

630f „ 


It has already been stated that returns of acreage, published on 
the 1st of September, cannot previously be passed through, any 
ordeal of inquiry; the Eeport,’ therefore, must always then be 
accepted as of an interim character, subject to alterations rendered 
necessary by, and now submitted in consequence of, subsequent 
investigation. 

Passing from discrepancies between the original and the amended 
tables of acreage, I may be permitted to offer a few remarks on 
the differences observable in the distribution of the crops of 1866 
and 1865. A comparison between the two years exhibits uni- 
formity as regards the gross results, with very considerable vari- 
ations in detail, but precisely such as might have been looked for, 
and should be found. 

In 1856 the area under tillage was, ' . 8,646,191 acres ; 

In 1855, . . . • 8 , 530,0684 


Showing an excess in 1856 of . . 15,1224 „ 

which is perfectly in accordance with the agricultural improve- 
ments known to be in operation, and with the inducements which 
high prices have held out to break up old pasture. As regards de- 
taUs, the most prominent difference between the two years is the 
increased area under wheat. Indeed^ the rapid extension of that 
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crop, during the three years the statistical inquiry has been in 
operation, is remarkable, and, but for, its. operation, would com- 
paratively have been unknown. In 1854 there were 168,216 acres 
of wheat; in 1856, 191,300f ; and in 1856, 263j328 acres, — 
an increase upon last year of 72,027J acres, and of 56^^ per cent 
on the returns for 1864. The information afforded by the acreage 
table for the current year enables us to account for this great 
excess, not only consistently with the circumstances of the times, 
hut satisfactorily as regards the progress of agriculture. The re- 
munerative prices which have been obtained for wheat make it 
natural that it should be substituted, where practicable, for barley 
and oats, and lead us to look for the conversion of grass land into 
grain. We may, therefore, seek to find the increase in wheat niet 
by a corresponding decrease in the acreage of the other white 
crops, and of grass under rotation ; as it would argue ill for the 
state of agriculture did any proportion appear to be a subtrac- 
tion from the area under green crops. We learn, accordingly, 
from Table L, that in 1856 the extent under barley had de- 
creased ... . . 20,3434 acres. 

Oats, ..... 15,018 „ 

Grass under rotation, . . . 34,268^ „ 

69,630 „ 

thus, togetiber, nearly accounting for the increase in wheat. I 
would guard myself, however, against its being inferred from this 
statement that wheat has directly replaced so large an extent of 
grass. To a certain extent, and in some districts, it has succeeded 
grass ; but, in general, its substitution for barley and oats will ac- 
count for the excess : indeed, the acreage of the latter crop would 
probably have shown a much greater decrease than is indicated, 
had it not been compensated by the grass land, which, according to 
the ordinary rules of husbandry in this country, was principally 
broken into oats. 

^ The fact that the green crops, including beans and pease, ex- 
hibit an increase of 17,479f acres upon the breadth of 1856, is 
of importance, as showing that the farmers of the country are 
not attempting to increase the production of wheat, without, 
in some measure, properly and legitimately preparing for its 
extension. 

Before^ closing this cursory view of the comparative distribution 
of crops in 1855 and 1856, 1 must advert to the great difference 
between the returns of bare fallow for the two years. In 1865 
there were 22,462 acres ; in 1866 there were 15,4644, showing a 
decre^e of 6,9974 acres. It must not, however, be concluded that 
there is, by this extent, less land under preparation for wheat by 
naeans of fallow, as the greater proportion of the excess of 1856 
was erroneously returned under the misapprehensions which * have 
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already been referred to, and which, to a minor degree, have this 
year been again in operation. 

II Proportional Acreage. 

This Table is presented for the first time, and, though not called 
for by my Lords, will, it is hoped, be regarded as an appropriate 
addition to that part of the Report bearing on the extent of 
land in tillage, and the distribution of the crops. It is stated at 
the per-centage which each crop, in a county, bears to the whole 
land under tillage, and its object is to indicate, without the neces- 
sity of making minute calculations, the relative proportions of the 
different crops. It will be observed that the Table is divided into 
three sections, consisting of — l$t^ The grain and other crops of an 
exhausting character ; 2(i, The green crops and fallow, which are 
generally employed as restoratives; 3d, The grass. The total 
per-centage of each of these sections is given in separate columns, 
and, by comparing them, a tolerable knowledge is obtained of the 
average rotation observed in each county. Thus, Ayrshire, a dairy 
district, has two parts in grain crops, one in green crops, and four 
in grass, indicating a rotation of seven years. Aberdeenshire has 
two parts in grain, one in green crop, and two in grass, giving a 
rotation of five years. Berwickshire shows rather more green 
crop and less grass than is proper to a five years’ rotation, which 
is consistent with the existence occasionally in that county of a 
six years' shift, containing two green crops. It is unnecessary to 
multiply illustrations ; the table is not offered as determining rota- 
tions either in these counties or elsewhere, varying, as cropping 
does, not only in different districts of the same county, but on 
different portions 'of the same farm, — still, the results may be inte- 
resting as indicative of an average. 

Ill, Estimates op Gross Produce per OouNTr. 

It has been observed in England “ that we are living in an age 
of statistical imposture, and that many returns in reference to agri- 
culture are made by men who are not acquainted with rural life.” 
Whatever truth there may be in this statement elsewhere, it has, 
assuredly, no application to Scotland, as the estimated returns, now 
submitted, emanate from men selected on account, not only of their 
intimate acquaintance with rural life," but of their integrity, 
skill, and experience, and their special knowledge of the agricul- 
ture of the localities within which they act. For the purposes of 
the statistical inquiry, Scotland is divided into 119 districts, con- 
taining a greater or lesser number of parishes, according to the 

f eographical divisions and agricultural features of the country. 

ivery district is under the supervision of an Enumerator, and he, 
himself a farmer, is aided by a committee, composed of influential 
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members of tbe same class, taken from each of the combined parishes, 
and whose duty It is to obtain the most reliable information regard- 
ing the results of the harvest in their own immediate neighbourhood. 
These committees are convened by their respective Enumerators be- 
tween the 15th and 30th of November, when, 'on the data submitted 
to the meeting by each member, the average acreable produce of 
each crop grown within the district is estimated and reported to 
me, which enables me to strike similar averages for counties, and, 
by applying them to the acreage, to bring out the estimates of 
gross produce now under consideration. We have thus the ser- 
vices and assistance of more than a thousand practical Farmers, 
specially selected, from local and professional fitness, for the duty 
devolved on them, and openly assuming the responsibility of its 
faithful discharge. 

In again presenting the results of their labours, I am entitled 
to claim for the estimates that respect and confidence which 
are due to the honesty of purpose, and careful consideration be- 
stowed upon them by the different Enumerators and Committees. 
Their duty — at all times one of difficulty — has this year been en- 
compassed by unusual obstacles, and, but for my cognisance of the 
anxiety and exertions with which these have been met, I should 
feel hesitation in laying the estimates before my Lords ; as it is, they 
must be accepted wim more than usual caution, and read with a 
greater thim ordinary allowance. 

^ -^IniBany districts of Scotland, especially along the east coast, 
and in some of the midland counties, the past harvest has been of 
a most exceptional and anomalous character. The grain crops, 
though late, generally promised well, and a portion had been 
secured in good condition, but the greater part was in stock, 
or uncut, when, towards the close of September, it was exposed 
to a violent storm of wind and rain from the east, lasting for 
several days, and succeeded by weeks of weather unsuitable 
for, and suspending all harvest operations. The results were 
disastrous in various ways ; grain on the field was shaken, sprout- 
ed, and discoloured ; while much in the stackyard heated, owing 
to the unfavourable circumstances in which it was secured; in 
short, the difficulties encountered in securing the crops were 
greater than have been experienced since 1816. Fortunately 
this state of matters did not extend over the whole country; 
the western counties comparatively escaped, and, at a time 
when the crofters on the outskirts of the Argyllshire coast had 
their little stackyards completed, the great farmers of Berwick- 
shire, the Lothians, Fife, Forfar, and other highly cultivated 
districts, had the bulk of their crops unsecured. It must be ob- 
vious how greatly the difficulties, always attached to an estimate 
of produce, have this year been enhanced : not only has much 
‘ actually Been lost, but the unusual proportion of light grain'^ the 
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varieties in quality, and above all, the still unascertained damage 
which may have been progressing in the stack, combine to invest 
the estimates for 1856 with such exceptional features, that I could 
not permit them to go forth unattended by the foregoing explana- 
tion. I have only to repeat that those intrusted with the duty 
of preparing them have done their best to overcome, by increased 
care and caution, the unfavourable circumstances I have endea- 
voured to describe. 

Tables IV. and V. 

The foregoing observations equally apply to Table IV., the 
estimate of average acreable produce per county, and to Table 
V., the estimate of average acreable produce per district. I 
have already explained that the latter emanates directly from the 
various committees, and forms the foundation of Nos. III. and IV. 
which are worked out in my office. The only special remark 
called for in regard to this table is, that the estimate of potatoes 
refers merely to the sound part of the crop ; for information re- 
garding the proportion diseased, reference is made to the special 
reports in No. Vll. 

VI. Table op Weights. 

Subsequently to the issue of the principal Report last year, 
certain information, with reference to the weight of the cereals, 
was published as a supplement, and, according to the instructions 
of my Lords, I have now endeavoured to obtain such information 
more systematically, and to tabulate the results. It must be evi- 
dent that this is an unfortunate year for a first attempt of the kind, 
in consequence of the unusual proportion of light grain, and the 
great varieties of quality in many districts. In those counties 
where the harvest was so unfavourable, the Enumerators have 
estimated weight with considerable hesitation — in some instances 
indeed, as the corresponding blanks in the table will show, they 
have found it impossible to make a report, and in others, (marked 
by an asterisk *), they only estimate the weight of that portion of 
the crop which was secured in good condition before the bad 
weather. Generally the figures indicate either the points between 
which weights are supposed to range, or what is conceived to be 
the average between these. I have no doubt, now that the atten- 
tion of the Committees has been formally turned to the weight 
of grain, that we shall in future, and with seasons less excep- 
tional in their character than the past, succeed in obtaining the 
information sought for, in a shape more satisfactory than that now 
presented. 

VIL List op Disteiots, and Eepobts by Enumeeatoes, 

The Reports, appended to the List of Districts, are presented 
for the first time ; I was induced to call for them in consequence 
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of the pecriiar character of the harvest, but they may not be con- 
siderea necessary under circumstances less exceptional than those 
which it has been my duty to explain. With the view of obtain- 
ing as much information as possible regarding the effects of ex- 

? osure and unfavourable weather, I addressed, in the month of 
October, the following circular to each Enumerator: — 

“ As in many districts the backward state of the weather has 
materially retarded the carrying of the crops, it has been suggested 
that Enumerators should report, as nearly as possible, the propor- 
tion of grain in their respective districts secured early, and how 
far the quality of what has been outstanding beyond the usual 
period is deteriorated. You will oblige me by calling the atten- 
tion of your committee to these points.'^ 

The Abstracts now submitted contain the replies by the Enumera- 
tors, condensed and arranged as systematically as I could. Many 
of these communications were elaborate and valuable, but their 
insertion at length would be inconsistent with the limits of this 
Eeport ; while, perhaps, the comparative results in different districts 
might not have been so easily arrived at, asunder the arrang^ent 
adopted. I need scarcely remark that the additional information 
afforded by these Eeports has entailed no small amounlLof eAtra 
labour on the Enumerators and their Committees, and affords a 
renewed proof of the zeal with which their duties are performed. 

In cpncJusion, it is my pleasing duty to inform my Lords that 
file returns continue, to be freely and voluntaiily made by the 
d^cultural community. Instances there are, no doubt, of oppon- 
ents, who plead the objections so frequently heard in England, 
hut such cases are singular. The farmers of Scotland have prac- 
tically satisfied themselves that the inquiry is in no respect inquisi- 
torial, and that it cannot possibly divulge or compromise individual 
interests. They appreciate with intelligence the importance of 
statistical information, and they would rejoice could the inquiry 
be systematically extended over the three countries, believing that 
its r^ults are comparatively valueless, so long as its operation is 
partial 

I have the honour to be, &c. 

(Signed) Hall Maxwell. 

Jambs Booth, Esq. 

Principal Secretary of the Board of Trade, 


Table I. 





i: 

„ •-■«>o.ga«g3;ssats3aaa s sasssss-”""" j 

It^iliilliiiiaiillllliillisiiiiJlJ 



sSifs 1 s e S’sf^s’^a'S'sff fi'f ff ¥f f a^? a. 


s§g,ftf3-ttstg^t|tsff Sgiff l-s|f gftf 1 

gigftf , s§8^^fIWI“i^t 1 

U 

J" i.L't-.i 1 1“ i~~a’»'2‘i 11^5 

g a s a S' a «■""“■»■ 1 s S'- s a *■"*'«’ i i f S’ i » i i S^s a' i a f 

1 

f 

gga'^l'S-«'3''^sS'ssW¥f-3irS3-S"s , ’S'f 3-^s-*-W^2' f 

1 s s ■=*'Ws^s a'i's a'^sS'sS'S 1 1 *■” s ^ 

1 

gga-ss-- , , , - , , 1 -f-- f 

ggaS-S , , -*”3- 1 , , , , Sir®- , , f , -*■ 1 

s 

i i i t 1 1 I 1 ! 1 1 1 1 1 1 { > I 1 1 f f f r I 1 r I ( 1 I i i f 1 1 

1 |^'^|Ws§'S'=**gS5 j 1 jW'*’ 1 |*=‘'^S 1 |‘®^«*^|S3 § 

1 



1 

S e*» »-t ' '«■-£. 


1 

1 1 i 3r i f f 

s 1 1 s 1 f 

I 

«sII!s«J?s-llsiIII»IS!Sss**|II!?sSf f 

iif is-i® ®i^sif Siiiif isiifs^“liis®f 1 

# 

€ 

i S' S' S' S' J S' ^ S' S' S' i- S' S' S' S' S' S' i- S' S' g- S' S- S- ^ S S' s- S' §' s- s- * g- J 

gsW^ttstflf itsfftffffsaSssttl'gffi'ff s 

1 

& 

J 

ggf §ff Sffttf i 

r-r ^ ^ ^ ^ 


- 1 - 

gf 1 , aaff ggff sa'S'sWfs^ i f f s-ff s sg's §_ 

gf^s^f—aS- , "¥*■¥" I s¥'-y¥3'3's^^ 1 

1 

1 tsgf^stt^tsstt^” . f 

CO r^ CO C*^ ■ — i 

sffffg.^® 1 f¥3f^|f|.®t3if|®^^«f JIf®|«| 1 

s 

A 

ifftfs , = f 

gstts® , It , i 

-sir K-r ,-r «>r ■ ^ 


I'^¥¥I’®3 §■*■« s^i^’i-gst^iasg § 

if - 1 1 if ^ f 

1 

«l!IIIK!SJfllli!IPIIiSS»I|HII|s| I 

ifllllHUIlIllliliSIIIIIsIiliPill 1 

f 

,gttf!I^f|s5lt|j||SI5|tJwa-j|fg|6gJ| 1 


1 

,lirffjffsff5ig|}ji|fSs6S= .»p!S=fss ! 

< j»!S!f srf !l|If lilslllf I* - »|IS s 

tit 

j't 

.III!il5!l!fiIIf|IiflPlPI|li|il!|| 

.ilI!Illi!l||I!l!lfIII!ll5!|IIIiPH 

Hi 

a.Sisssassga.saassaaaai.aaa^’ig.aaiBtsSig. 

1 

8,:':::t'^:»:.::::::f:::,' 

ISilltllllllsgiilllllllllllillilJl 

05 lr4qdOS^;J24c;5;^ j^5g5^5geSgf5J^ g| oga*^S5i^^^E3g| J 



Table IJo, IL-PROPORTIONAL AO] 



CMIUMIES. 




WHITE CROPS, 

&c. 




Wheat 

Barley. 

Oats. 

Bye and 
Bere. 

Flax. 

Vetches, 
Turnip- 
aeed, & any 
other Crop. 

Total per- 
centage 
of White 
Crops. 

1. 

Aberdeen . 


3*140 

1-627 

33-720 

•923 

•079 

•484 

39-873 

2. 

Argyll 


*963 

1*682 

32*601 

2*643 

mm 


38-180 

3. 

Ayr . 


6*412 

•265 

23*074 

•316 

Hi 


30-273 

4 

Banff 


2*067 

3*415 

36*370 

*483 

ms 

HSil 

43-000 

5. 

Berwick . 


9*719 

8*648 

21-267 


— 

•765 

40*493 

R 

Bute 



^ 1*198 




•431 

32*362 

o. 

, Arran 


3*388 

•196 

26-163 

2*256 

mm 

•048 

32*059 

7. 

Caithness . 


1*228 

*483 

38-269 


■g 

Wm 

44*201 

8. 

Olackmaiman 


15*698 

8*959 

19*403 

__ 

— 

Hi 

45*168 

9. 

Dumbarton 


6-131, 

2*281 

24*133 

•066 


wm 

33*983 

10. 

Dum&ies . 


2-409 

1*590 

29-294 



•137 

33-617 

11. 

Edinburgh 


11*172 

9*727 

22-273 



1*503 

44*781 

12. 

Elgin 


10-767 

10*748 

21-064 

1-361 


•516 

44-416 

13. 

me . . 


15*394 

10*300 

19*109 

•324 

■260 

•763 

46*160 

14 

Forfar 



8*164 

22-622 

•180 

*008 

*661 

43-176 ' 

15. 

Haddington 


19*143 

10*104 

16-691 

•061 


1-217 

46-106 

16. 

luTemess . 


5*193 

4*907 

32-667 

2-602 

*002 

•676 

46*036 

17. 

^ Kincardine 


6*026 

7*017 

27-917 

•649 

•002 

•460 

42*061 

18. 

Kinross 


5*242 

7*323 

22*671 

*053 

•047 

•863 

36*199 

19. 

Kirkcudbright 


2-021 

1*212 

27-946 

•096 

•008 


31*373 

20. 

Lanark . 


4*285 

•853 

26-164 

■170 

•258 

*898 

32*618 

21. 

Linlithgow 


8*843 

7*217 

23-842 

*102 

•200 

1*184 

41*388 

22. 

Haim 


7-808 

9*124 

24-896 

1-320 

— 

•526 

43*673 

OQ 

{ Orkney . 


•157 

•418 

33*760 

11-126 

— 

*409 

45*870 

20* 

1 Zetland . 


•086 

•299 

33-248 

7-158 

— 

•171 

40*962 

24 

Peebles . 


*585 

6*811 

28*645 

•039 

— 

*689 

36*769 

25. 

Perth 


11*146 

5*966 

23-885 


•012 


41*785 

26. 

Renfrew . 


6*804 

•449 

21-547 

•103 


•275 

29*199 

27. 

Ross <fe Cromarty 

16*493 

6*512 

21*161 

*603 


1-411 

46*074 

28. 

Roxburgh 


8-047 

8*245 

22*363 

•103 

— 

•638 

39*286 

29. 

Selkirk . 


1*959 

6*831 

28*368 

•032 

— 


36*700 

3a 

Stirling . 


6*299 

6*866 

24*138 

•068 

•685 

•723 

38-679 

3L 

Sutherland 


5-493 

9*444 

23*665 

1*692 

— 

•479 

40*673 

32. 

Wigtown , 


8*674 

1*098 

26*176 

■397 

' — 

*236 

36*581 

Proi 

t 

wmonai Acreage oi 
lie Crops in ‘1856 

7-428 

4-676 

25*912 

*564 

•077 

•586 

39*242 

Do. do. im 

, 5*419 

6-271 

26*449 

•694 


•617 

38*348 

Do. do. 1854 

4-765 

.6-879 

26*430 

•621 

*189 

•421 

38*305 
















JEAGE OF THE CROPS IN EACH COUNTY. 


GREEN CROPS AND FALLOW. 

GRASS. 



Beaus and 
Pease. 

Turuips. 

Potatoes. 

Haugold. 

Carrots, 
Cabbage, 
and Rape. 

Bare or 
Summer 
Fallow. 

Total per- 
centage of 
green crops 
and fallow. 

Grass and 
Hay under 
Botatiou. 

OOTIimES. 


•361 

16-741 

1-613 

•006 

•041 

•176 

18*638 

41*489 

Aberdeen 

1. 

1*010 

8'901 

8*263 

•090 

•134 

•154 

18*652 

43*268 

Argyll . 

2. 

1*411 

6*254 

3*301 

•469 

•300 

•178 

11*903 

67-824 

Ayr. 

3. 

•278 

15*962 

1-887 

-009 

•021 

•150 

18-307 

38*693. 

Banff . . 

4 

1*590 

18*379 

1-461 

' *106 

•205 

•950 

22-690 

36-817 

Berwick . 

6. 

•051 

9*848 

6*615 

-073 

•027 

— 

15*614 

52*024 

Bute 

h 

2'484 

7-083 

6*416 

*316 

*204 

•104 

16*606 

51*336 

Arran 

*062 

15-677 

• 2*548 

-003 

*048 

•375 

18*613 

37-186 

Caithness 

7. 

8-412 

10*267 

2*450 

*044 

•083 

1*493 

22-749 

32*083 

dackmannan . 

8. 

1-746 

6*903 

6-674 

•104 

*096 

•400 

14*822 

51*195 

Dumbarton . 

9. 

•449 

12*122 

3-676 

•067 

-373 

•183 

16*869 

49*614 

DumMes 

10. 

1*689 

13*949 

6-407 

*120 

•193 

•478 

22*836 

•32*383 

Edinburgh 

11. 

•420 

16*260 

4*432 

•027 

•064 

*319 

20*512 

•36*042 

Elgin 

12. 

1*832 

13*426 

7*796 

•043 

•035 

•970 

24*101 

29-749 

Fife 

13. 

•471 

16-172 

6-671 

•008 

•039 

•108 

22*369 

34*456 

Forfar . 

14 

4*384 

16*308 

6*056 

*166 

•172 

•977 

28-063 

26-831 

Haddington . 

16. 

•477 

12-745 

7-163 

•036 

•084 

•677 

2M82 

32*782 

Inverness 

16. 

•618 

16*705 

2*868 

•006 

•047 

•114 

20*368 

37*681 

Kincardine 

17. 

■ -447 

12*866 

3*119 

•006 

•065 

*499 

16*992 

46*809 

Kinross . 

18. 

•418 

12*636 

2*672 

•083 

•174 

•198 

16*981 

62*646 

Kirkcudbright 

19. 

2*065 

6*461 

4-168 

•056 

*143 

•512 

12*404 

64*978 

Lanark . 

20. 

3*389 

9-792 

3*893 

•087 

•049 

•648 

17-868 

40*764 

Linlithgow 

21. 

•428 

15*708 

6*138 

•031 

•026 

•344 

21*676 

34*662 

Naim 

22. 

•037 

13-404 

4*633 

•229 

*196 

1*206 

19*604 

34*626 

Orkney . . j 

123. 

1 

•021 

10*406 

7*766 

— 

•705 

•962 

19*860 

39*188 

Zetland . . j 

•528 

14*671 

2-364 

•010 

*107 

•038 

17*718 

46*613 

Peebles . 

24 

1*713 

12*156 

6*665 

•016 

•021 

•640 

21-110 

37*105 

Perth . 

25. 

1-967 

4*092 

7-748 

•201 

•160 

•342 

14*600 

66*301 

BenjBrew . 

26. 

i-207 

16-767 

6-425 

•029 

•027 

•680 

26-135 

28-791 

Boss <fc Cromarty 

27. 

1-297 

19*044 

1-405 

*031 

•133 

•408 

22-318 

38*396 

Eoxburgh 

28. 

•367 

17*625 

1-843 


•043 

•640 

20-518 

42*782 

Selkirk . 

29. 

6*305 

6*603 

4-160 

•038 

•066 

1*493 

17*666 

43*666 

Stirling . 

30. 

•292 

17*623 

3*746 

— 

•018 

•212 

21*891 

37-436 

Sutherland . 

31. 

•854 

12*774 

3*267 

•626 

•396 

•420 

18*326 

46*093 

Wigtown 

32. 

1*277 

12-979 

4*213 

•100 

•126 

•436 


41*628 

1866 


1*212 

12-731 

4-163 

•064 

•068 

•637 

18-876 

42*777 

1866 


1*243 

12-292 

4*062 

-066 

•074 

•740 

18*466 

43*239 

1854 
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TABLE YI.— ‘Weights of Grain per Bushel in each District. 


Districts. 

Wheat. 

Barley, 

Oats. 

Beie. 

Beans & Pease. 


lb. 

lb. 

. »>• 

lb. 

lb. 

Arerdeen*~~~ 






District 1, 

50 to 60 

48 to 55 

35 to 41 

48 to 66 


Do. 2, 

67 

53 

40 

62 


Do. 3, 

... 

62 

- 41 

60 


Do. 4, 

... 

so to 55 

37 to 40 

62 to 54 


Do. 5, 

68 

61 

39 

49 


Argyll— 






District 1, 

60 

63 

38 


... 

Do. 2, 


50 

39i 

47i 

69 

Do. 3, 

60 

61 

42 

49 

64 

Do. 4, 

68 

63 

40 

60 

63 

Do. 5,6,7,8,9,10, 

... 

... 

38 

49 

... 

Ayr — 






District 1, 

69 

62 

37 

... 

63 

Do. 2, 

58^ 

... 

36 

... 

... 

Do. 3, 

68 

60i 

34 

48 

68 

Do. 4, 

68 

34 

... 

67 

Do. 6, 

68 

60 

34 

46 

62 

Banff— 

District 1, 

66 

52 

40 

60 


Do. 2, 

67i 

SlJ 

40^ 

61 

... 

Berwick— 

District 1, 

55jto61J 

60 to 64 

39 to 42| 



Do. 2, 

67i 

61i 

39| 


6^ 

Bute and Arran— 





60 

District 1, 

1 69 

63 

39 

... 

Do. 2, 

i 68 

61 

36 

47 

63 

Caithness— 




46 to 60 


District 1, 

66 

48 to 61 

35 to 40 

... 

Do. 2, 

68 

60 

38 

49 

... 

OLACyWANNAN- 

64 to 63 

45 to 54 

37to42| 


60 

♦Dumbarton— 

60 

60 

41 

46 

68 

Dumfries— 






District 1, 

... 

... 

... 

... 

... 

Do. 2, 

60 

61J 

40 

49i 

63 

Do. 3, 

69i 

61} 

38i 

58j 

Do. 4, 

60. 

62 

40 

... 

62 

Do. 6, 

69 

62 

39 

... 

... 

Edinburgh— 

District 1, 

69| 

61! 

39i 


61 

Do. 2, 

68 

' 62 

40 

... 

61 

Do. 3, 

; 66 to 59 

i 

48 to 61 

36 to 40 

47 

^ 57 to 60 

i 


* In tliose districts marked with, an asterisk, the weight of grain refers only to what was 


secured in good condition. 
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Tabm! YL— Weights ot G-baim-— C tomaeA 


Districts. 

Wheat 

Barley. 

Oats. 

* 

Beta. 

Beans & Pease. 


lb. 

lb. 

Ib. 

lb. 

b. 

ELam— 

60 

63^ 

39 to 40 

60 

60 

Fife — 






District 1, i. 

60 

60 

39 


60 

Do. 2, 

49to64| 

44 to 66 

32 to 45 


64 to 63 

Do. 3, 

63 to 61 

50 

39 


60 

Do. 4 

66 to 61 

48 to 52 

38 to 42 

... 

60 

Foefab— 






District 1,.. 

67 - 

61 

40 

48 

68 

Da 2, 

69 

60 

39 

48 

62 

HADBINGTOir— 






District 1, 

66 to 62 

48 to 66 

37 to 44 



Do. 2, 

66 to 62 

48 to 64 

37 to 42 


63 

•Do. 3, 

62 

63 

42 


65 

Do. 4, 

69 to 62 

62 to 56 

40 to 44 


64 

♦Do. 6, 

68 to 62 

66 

42 


66 

Do. 6, 

67 

62 

38 

... 

64 

Inteeitess— 






District 1, 

66 

61 

39 

48 

60 

Da 2, 

69 to 60 

60 to 61 

38 to 40 

^ to 60 


Da 3^ 

69 to 60 

60 to 61 

38 to 40 

49 to 60 

65 to 66 

Do. 4, 

... 

49 

38 

47 


Do. 5, 

... 

61 

40 

49 


Do. 6, 

... 

45 to 60 

40 

44 


Do. 7, 8, 9, 10, 11, 

... 

... 

27 

47i 

... 

Kinoabdike— 

B7i 

60i 

39 

60i 

62 

Ejcnboss— 

64i 

47 to 62 

36 


' ... 

Ejbkctobbioht-- 






District 1,, : 

68i 

50^ 

39^ 


62 

Do. 2, 

68 

62 

39 



Do. 3, 

60 

62 

40 

• te 

• •• 

Do. 4, 


49 

37i 

44} 

50 

Lanabk— - 






District 1, 

68 

61 

36^ 



Do. 2, 

66 

48 

37 


ux 

LmilTHGO'W— 

68 

62 

37 

%JO 

62 

Naien’— 

60 

63 

40 

61 

68 


^Oeenet— 







Mainland, 1 ,.... 

68i 

60 

38 

47 



North Ides, 2, 

KQl, 

61 

39 

dHt 



SotxthIdes,'3^ 

*»• 


38 

WD 

48 

... 


LZetiand— 


- 

... 

... 

... 
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Table VL— Weights oe Grain— 


Districts. 

Wheat. 

Barley. 

Oats. 

Bete. 

Beans & Pease. 


lb. 

lb. 

lb. 

lb. 

> lb. 

Pebbles — 

... 

52 

39 

... 

... 

Perth — 






District 1, 

58 to 60 

48 to 52 

36 to 40 

... 

60 

Do. 2, 

68i 

49 

38| 

• 

67 

Do. 3, 

56 

50 

41 

mam 


Do, 4, 

58 to 59 

48 to 50 

39 


59 

Do. 6, 

57 

50 

39i 

• • e 

60 

•Do. 6, 

61i 

52 

41 


64^ 

Do. 7, 

59i 

62i 

40 

47 

62 

Do. 8, 

56 

49 

40 

47 

58 

Do. 9, : 

58 

50 

39 

48 

... 

Renfrew— 






District 1, 

58 

51 

38 

60 


Do. 2, 

55 

50 

34 


58 

Do. 3, 

58 

52^ 

37i 


60 

Do. i , 

57 

... 

34 

... 

... 

Ross AND Cromarty— 






District 1, 

54 to 60 

48 to 53 

36 to 42 


60 

Do. 2, 

57 

50 

38 

• t • 

• «« 

Do. 3, 

... 

52 

40 

50 

... 

Do. 4, 


52 

40 

•«* 

... 

Do, 6, 


52 

38J 

49 

... 

Do. 6... 

... 

... 

40 

49 

... 

Roxburgh— 



, 



* District 1, 

60 to 63 

53 to 56 

40 to 44 1 

... 

••• 

*Do. 2, 

62 

54 

42 

... 

... 

*Do. 3, 

61 to 63 

53 to 56 

40 to 42 

.. . 

... 

Do, 4, 

57 

51 

40 


59 

Do. 5, 






Do. 6- 

58i 

sii 

39 

50 

60 

Do. 7, 

49 

38i 



Selkirk— 

... 

62 

40J 

... 

... 

Stirling— 






District 1, 

eoi 

52i 

40| 


60j 

Do. 2,.,., 

. 54 to 58 

48 to 61 

33 to 37 


68 

Sutherland— 






District 1, 



40 

50 

»*« 

Do. 2 


62 

40 

48 


Do. 3, 






Do. 4, 

68 

54 

41 


68 

Wigtown— 






District 1, 

57 

50 

40 

44 

61 

Do. 2, 

59 

52 

39 

48 

68 


2H 


TRANS.— JANUARY 18§7. 
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LIST 01* DISTRICTS, and ABSTRACTS from REPORTS by ENUMERATORS. 

1. — County op Aberdeen. 

District ITo. 1. — (Mar.) Parishes of Aboyne, Alford, Birse, Cluny, Coul, 
Crathie, Drumoak, Dyce, Echt, Glenmuick, Kemnay, Kincardine-O’Neil, 
Kinnellor, Leochel-Cushnie, Logie-Coldstone, Lumphanan, Mid-Mar, Mony- 
niusk, Newhills, Peterculterj, Skene, Strathdon, Tarland, Tough, and Towie. 
Enum&raicyr^ Robert Williamson, Bendauch, Blackburn, Aberdeen. 

Abstract of Report — About one-twentieth of the grain secured in good condition, 
and of hue quality and colour \ the deterioration to the remainder by exposure 
estimated at 20 per cent, except in upper portion of district, where crops were 
later and suffered less. Much grain stacked in bad condition, and will, it is 
feared, suffer from heating; and yield inferior meat Potatoes diseased one- 
third. 

2. — (Formartine.) Belhelvie, Bonrtie, Ellon, Fintray, Foveran, Keith- 
hall, Logie-Buchan, New Machar, Old Machar, Methlic, Meldrum, Slains, 
Tarves, and Udny. E/mmraior^ Robert Copland, Haddo House, Aberdeen. 

Abstract of Report. — Except in parish of Old Machar, scarcely any of the crop 
secured before the rains, and deterioration in Talue h:om exposure is estimated 
at 20 per cent. 

3. — (Buchan.) Aberdour, Crimond, Cruden, Old Deer, New Deer, Fraser- 
burgh, King-Edward, Longside, Lonmay, Monquhitter, Peterhead, Pitsligo, 
Rathen, Strichen, St Fergus and Tyri.e* EnwnneratOTy Ferguson, Coy- 
nach, Ellon. 

Abstract of Report. — Quality of cereals, except barley and. here, generally bad. 
Wheat iR matured from want of sun ; little of the crop secured before rains ; 

Barley,* three-fourths secured in goo^ order; remainder miLh 
sprouted and injured. Oats, small proportion secured well ; one-fifth lost 
from sprouting and exposure. Turnips an average crop. Potatoes one-third 
diseased. 

4. — (Garioch.) Auchterless, Chapel of Garioch, Culsalmond, Daviot, 
Fy vie, Insch, Inverury, Kintore, Leslie, Oyne, Premnay, Rayne, and Tur- 
riff, Entm&ratcr, George Philip, Boynds, Keithhall. 

Abstract of Report. — ^Wheat and barley ill secured, and still in bad condition. 
Oats a great crop, but very much damaged; loss from sprouting, &o. esti- 
mated at 20 per cent, and quality and condition now bad, but may improve if 
stacks dry. Here an excellent crop and well secured. Turnips a full average 
and of good quality. Potatoes an average crop, but much diseased— in some 
parishes by one-half. 

5. — (Strathhogie.) AucMndoir, Cairney, Clatt, Drumblade, Forgue, 
Gartly, Glass, Glenbucket, Huntly, Keig, Kildruinmy, Kinnethmont^ 
Rhynie, and Tullynessle, Emmeratory William Murdoch, Huntly. 

Abstract of Report. — Cereals generally inferior. No wheat nor oats — and, ex- 
cept in parish of Tullynessle, little barley or here — secured before the rains. 
Loss from exposure may be estimated at about 20 per cent on the ;whole. 
Weights of grain vary so as to make an estimate difficult Turnips good. 
Mangold an average. Potatoes unequal ; about one-sixth unsound, except in 
Glenbucket, where fully three-lfourths of the crop were diseased. 

2. — County of Argyll. 

District No. 1.— (Cowal.) Dunoon and Kilmun, Inverchoalin, Kilfinnan, 
K ii m odan or Glendaruel, Lochgoilhead, and Strachur and Stralacblan. 
Enumeraiory Archibald M‘Farlane, Clachan, Cairndow. 
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Abstract of Report. — Grain secured early, and in fine condition. Quality of all 
crops good. One-fourth, of potatoes diseased. 

2* — (Argyll.) Craignish, Glasaary, luverary, Kilmartin, North Knap- 
dale, and South Knapdale. Bmimerator^ Neil M^echnie, Inyerary. 

Abstract of Report. — Grain secured early, and in excellent condition ; quality 
good. Potatoes small crop, and much diseased ; but cannot estimate propor- 
tion, the unsound having rotted before digging. 

3. — (Lorn.) Lismore and Appin, Ardehattan, and Mucharn, Glenorchy 
and Inishall, KUchattan and Kilbrandon, Kilbride and Kilmore, Kilninyer 
and Kilmelfort, Kilchrennan and Dalavi^, and Argyllshire portion of Kil- 
mallie. EmmeratoTy Duncan McArthur, Penningfair, Oban. 

Abstract of Report. — Grain secured early, and in fine condition ; quality good. 
Turnips and mangold small, but sound. Potatoes nearly an entire failure ; 
cannot estimate proportion of diseased, having rotted before digging. 

4. — (Kintyre.) Canipbelltown, Gigha, Blilcalmonell and Kilberry, Kil- 

lean and Kilkenzie, Southend, and Saddell and Skipness. Peter 

Watson, Campbelltown. 

Abstract of Report — Grain secured in first-rate order,, and generally of good 
quality, especially oats and beans. Turnips good ; mangold excellent. Pota- 
toes much diseased, but proportion cannot be estiznated. 

5. — (Islay.) Bowmore or Killarrow, Ealchoman, Kildalton, and Kil- 
meny. Enumeraiory Archibald McDonald, Ardnave, Bowmore. 

Abstract of Report.-^Grain secured early, and in good condition. Oats and rye 
above an average crop ; here an average ; turnips below an average ; potatoes 
a poor crop, and about one-fourth diseased. 

6. — (Mull.) Kilfinichen and Kilmachewan, Kilmore and Kilninian, and 
Torosay and Pennygowan. Envmeratory D. A. M‘Diarmid, Kilfinichen, 
MuU. 

Abstract of Report. — Crops secured early, and in good condition ; quality good. 
Potatoes diseased fiom one-half to one-third of whole crop. 

7. — Coll. Envmeratory John Campbell, Comaig, CoU. 

Abstract of Report.'— Grain secured in good condition, and of good quality. 

8. — ^Tyree. Enumeratovy Donald Campbell, Reef Cottage, Tyree. 

Abstract of Report. — Crops secured well, but deficient in quantity. 

9. — Jura and Colonsay. EnumeratOTy Neil McLeod, Feolin, Jura. 

Abstract of Report. — Cereals never secured in better order. Oats good. Bere 

under an average. Turnips half a crop. Potatoes a poor crop, and about one- 
fozirth diseased* 

10. — Morven, and Argyllshire portion of Ardnamurchan. Enumerator y 
John A. Sellar, Ardtornish, Morven. 

Abstract of Report. — Oats secured in excellent condition. Turnips deficient in , 
quantity and quality. Potatoes two-thirds diseased. 

3. — County of Ayr. 

District No. 1. — ^Ballantrae, Barr, Colmonell, Dailly, Girvan, Kirk- 
michael, Kirkoswald, Maybole, and Straiton. Ehmmeratory Alexander 
Ralston, Lagg, Ayr. 

Abstract of Report. — Harvest generally favourable, and crops well secured.' 
Wheat inferior in quality. Other cereals average crops. Turnips and man- 
gold deficient in quantity. Potatoes much diseased;. about one ton per acre 
fit for forina-mill, but considerable proportion rotten. 
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2. — Auchialeck, Ayr, Coylton, Daliymple, DalmellingtoD, Muirkirk, New 
Cumnock, Old Cumnock, Ochiltree, and Stair. Enwnerator^ James Bren- 
nan, Holehouse, Ayr. 

Abstract of Report. — Harvest tedious; but no loss sustained by exposure, 
vhieat an inferior crop ; other cereals an average. Turnips and mangold 
deficient. Cannot estimate extent of disease in potatoes. 

3 . — Craigie, Dundonald, Galaton, Mauchline, Monkton and Prestwick, 
Newton, Riccarton, St Quivox, Som, Symington, and Tarbolton. JShitmer- 
ator^ Thomas Reid, Monkton Mill, Ayrshire. 

Abstract of Report. — Weather during harvest precarious, but by care and acti- 
vity crops secured without loss. Cereals generally an average, but root-crops 
very deficient. Potatoes one-third diseased. 

4. — Ardrossan, Beith, Dairy, West Kilbride, Kilbimie, Kilwinning, 
Largs, and Stevenston. JEkiumerator^ David Cuninghame, Chapelton, 
Ardrossan. 

Abstract of Report.— Wheat, three-quarters well secured, and of good quality ; 
remainder very inferior. Barley and rye average crops. Cate well secured ; 
above average quantity, but rather light. Beans and pease inferior, and id 
secured. Turnips and mangold deficient, but sound. Potatoes very inferior ; 
one-half diseased. 

5. — ^Dreghorn, Dunlop, Fenwick, Irvine, Kilmarnock, Kilmaurs, London, 
and Stewarton. Enumerator^ John Guthrie, Holms, Kilmarnock. 

Abstract of Report. — Harvest late, but crops secured without mjuiy. Cereals 
are thrashing well, but generally deficient in weight and quality, particularly 
wheat. Beans very deficient in quantity. Turnips and mangold much below 
average, particularly in undrained clay lands. Potatoes very bad ; three- 
fourths diseased. 


4. — CoxJNTr OF Banff. 

District No. 1. — Alvah, Banff, Bellie, Boyndie,. Cuilen, Fordyce, Forglen, 
Gamrie, Inverkeithny, Marnoch, Ordiquhill, and Rathven. Enumerator^ 
George Williamson, Auldtown, Turrifif. 

Abstract of Report. — ^The cereals generally suffered &om exposure, and are 
inferior in quality. It is estimated that wheat and oats were deteriorated 15 
per oent, Snd barley per cent. Potatoes an inferior crop, with about one- 
iburth diseased. 

2. — ^Abeilour, Boharm, Botriphnie, Cabracb, Deskford, Grange, Inveraron, 
Keith, Kirkmichael, Mortkch, and Rothiemay. Enumerators J ames Black, 
Knock, Keith, 

Abstract of Report. — ^No part of the cereals secured before the rain. In the 
earlier parts of Rothiemay, Grange, Keith, and Aberlour, where the grain was 
partly cut when the weather broke, the deterioration is estimated at from 15 
to 20 per oent ; elsewhere at from 5 to 6 per cent. Potatoes one-fourth 
diseased. 


5. — County of Berwick. 

District No. 1. — Abbey St Bathans, Ayton, Buncle and Preston, Cock- 
bumspath, Cranshaws, Coldingham, Chimside, Edrom, Eyemouth, Fonlden, 
Hatton, Ladykirk, Longfonnacus, Mordington, Swinton, And Whiteomc* 
ErntmeratoTs John Wilson, Edington Mains, Cidmside. 

Abstract of Report. — Grain crops very bulky, and portion secored before the 
rains of excellent quali^. A large proportion of the wheat which was exposed 
,-fEprotxted, and is unfit for food; much hs£ already gone to the distilleiiesi, at prices 
I^ by4s. to 5s. per bushel thau those of sound wheat; Oats exposed were also 
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BerioTisly damaged. Barley suffered less. Beans were unripe during bad 
weather, and were ultimately well secimed ; they are an abundant crop, and 
promise to be of good quality. Damage by heat in stack unusually great this 
year. Deterioration and loss from exposure, &c., estimated as follows: — 
wheat one-quarter well secured, three-quarters deteriorated in value 40 per 
cent ; barley one-half well secured, one-half deteriorated in value 25 per 
cent ; oats one-quarter well secured, three-quarters deteriorated in value 33 
per cent. Potatoes three-eighths diseased. 

2. — Channelkirk, Coldstream, Dunse, Earl&ton, Eocles, Fogo and Pol- 
warth, Gordon, Greenlaw, Hume, Langton, Lauder, Legerwood, Mertown, 
Nenthorn, and Westruther. Emmerator, Thomas Logan, Woodend, Dunso, 
Abstract of Eeport. — Nearly the whole of the crops out when the weather broke. 
Wheat deteriorated to such an extent that one-third is estimated as unfit for 
food, and the remainder is of inferior qu^ty. Barley and oats have also 
suffered, but not to so great an extent. Potatoes one-third diseased. 

6.— -County op Bute. 

District No. 1.— (Bute.) Kingarth, North Bute, Rothesay, and Meikle 
and Little Cumbray. EnumeratOTy Samuel Girdwood, Little Kilmory, 
Rothesay. 

Abstract of Report.--Harvest moat propitious. Cereals secured in excellent con- 
dition, and of good quality. Potatoes one-third diseased. 

2. — (Arran.) Kilmory, and Kilbride. Enumerator^ James Allan, 

Clauchan, Arran. 

Abstract of Report. — Cereals secured in good condition, and of good quality. 
Potatoes very inferior crop, and one-third diseased- 

7. — County op C^jthness. 

District No. 1. — ^Bower, Latheron, Watten, and Wick. Enumerator ^ 
George Brown, Watten Mains, Wick. 

Abstract of Report. — Cereals secured in good condition ; a few stacks have heated. 
2 J per cent will cover consequent damage. Wheat inferior ; other cereals good, 
but oats light. Turnips generally superior, but finger-and-toe occasional. 
Potatoes — ^red varieties sound, regents and kidneys slightly diseased. 

2. — Canishy, Dunnet, Halkirk, Olrig, Reay (in Caithness), and Thurso- 
Enumerator, Alexander Henderson, younger of Stempster, Thurso. 

Abstract of Report — ^Harvest operations unusually protracted, but little damage 
sustained. Wheat and barley are inferior. Oats fair, but with unusual pro- 
portion of light grain. Bere an average. Turnips good. Potatoes varying. 

8. — County op Clackmannan. 

AHniij ClackniannaT), Dollar, Logie, Tillicoultry, and Tulliallan (in Perth). 
Enumeraior, Thomas Ritchie, Bowhouse, Alloa. 

Abstract of Report.— Barley of average quality. Other cereals inferior which 
suffered from exposure. Wheat, one-third deteriorated 16 to 20 per 
Barley, one-fifth deteriorated 10 to 16 per cent. Oats, three-fourths 14 to 20 
percent. Beans from 8 to 16 per cent. Turnips and mangold good. Potatoes, 
on&>half diseased. 

9. — County op Dumbarton. 

Arrochar, Bonhill, Cardross, Cumbernauld, Dumbarton, Kilmaronock, 
Fast Kilpatrick, West Kilpatrick, Kirkintilloch, Luss, Rosneath, and Row. 
EnuTJfi^rciAoTi Lome Campbell, Roseneath. 

Abstract of Report.— Wheat and barley generally well secured, and of fair qua- 
lity. Oats two-thirds well secured— one-third damaged 10 per cent m value. 
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’Turnips — early sown, good — late sown, on, damp land, "very de&sient. Potatoes 
above a balf diseased. 

10. — County of Dumfries. 

District No. 1.— (Uppei> Aiinandale.) Applegarth, Dryfesdale, Hutton, 
Johnstone, IQrkpatrick- Juxta, Lochmaben, Moffat, St Mungo, Tundergartb, 
and Wamphray. JSnum&if'CiitoT^ John Graham, yr. of Shaw, Lockerbie. 
Abstract of Eeport.— Cereals of average quality, and secured in good condition, 
except in some of the higher parishes; but, even there, loss was inconsiderable. 
Turnips good. Potatoes inferior, and one-third to one-half diseased. 

2. — (Lower Annandale.) Annan, Cummertrees, Dalton, Domock, 
Gretna, Hoddam, Kirkpatrick-Fleming, Middlebie, Mousewald, and Ruth- 
well. EnuTmraior, Bradshaw Barker, Wysehyhill, Ecclefechan. 

Abstract of Report.— Cereals generally well secured, except in late and undrained 
districts. Wheat an average crop. Barley slightly damaged. In four parishes, 
where oats partially exposed, one-seventh damaged 40 per cent* Beans an 
average. Turnips small, with more than usual disease* Potatoes bulkier crop 
than 1 855, but one-tbird diseased. 

3. — (Upper Nithsdale.) Closebum, Durrisdeer, Glencairn, Keir, Kirk- 
connell, Morton, Penpont, Sanquhar, and Tynxon. Enumerator^ James 
Grierson, Morton Mains, Thornhill. 

Abstract of Report.— Cereals of average quality, little damaged by exposure, ex- 
cept in Sanquhar and Kirkconnell, where loss may have been one-tenth. 
Turnips an average. Potatoes inferior, and about one-tenth diseased. 

4. — (Lower Nithsdale.) Caerlaverock, Dumfries, Dunscore, Holy wood, 
Kirkmahoe, Kirkmichael, Tinwald, and Torthorwald. Emmerator^ James 
W. Paterson, Pearmount, Dumfries. 

Abstract of Report.— Cereals generally well secured, and of Mr quality, but still 
soR, and below an average weight. Turnips deficient. Mangold small, ^d run 
to seed- Potatoes about one-fburth diseased, chiefly in the early varieties. 

6, — (Eskdale.) Canonbie, Eskdalemuir, Ewes, Half-Morton, Langholm, 
and Westerkirk, Enumerator^ James Church, Tower of Sark, Canonbie. 

Abstract of Report — Half of cereals secured in good condition, remainder de- 
teriorated,— wheat 12i per c^t, barley 15 per cent, oats 25 per cent Potatoes 
di^aeased nearly the halt 

11. -410UNTY OF EniNBUBSH. 

District No, 1. — ^Mid-Calder, West-Galder, Corstorphine, Cramond, Currie, 
Kirknewton, South Leith, North Leith, and Ratho. Enumerator, Peter 
M^Lagan, yr. of Pumpherston, Mid-Calder. 

Abstract of Report. — ^About one-tbird of cereals secured in good condition; 
remaining two-thirds deteriorated in value, from exposure, from 20 to 25 per 
cent Potatoes two-thirds diseased. 

2. — ^Golinton, Dalkeith, Duddingston, Glencorse, Inveresk, Lasswade, 
Liberton, Newton, and St Outhberts, Enumerator, John Finnie, Swanston, 
Edinburgh. 

Abstract of Eeport. — Except in Inveresk, where crops were generally better 
secured, only about one-fourth of the wheat and oats secured in good condition, 
and three-fourths deteriorated 20 per cent. Barley, three-fourths secured, 
one-fourth deteriorated 14 per cent. Potatoes, one^half diseased. 

3. -— Borthwick, Carrington, Cockpen, Cranston, Crichton, Fala, Hexiot, 

Newbattle, Penicuik, Temple, and Stow. Enumerator, James McLean, 
Braidwood, Penicuik. . 
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Abstract of Report.— Cereals generally suffered from exposure. Loss on wheat in 
the field 20 per cent, and remainder damaged by sprouting and discoloiu- 
tion ; on barley 6 per cent, with less damage otherwise, though discoloured ; 
on oats 20 per cent, with remainder sprouted and damaged. This estimate 
is irrespective of injury from heating in the stack. Bere, beans, and pease 
but little damaged. Potatoes one-fifbh diseased. 

12. — CoujJTY oi* Elgin. 

Abernethy, Alves, Bimie, Cromdale, Balias, Brainy, BufiFos, Buthil, 
Byke, Edinkillie, Elgin, Forres, Klnloss, Knockando, St Andrews-Lhan- 
bride, New Spynie, Rafford, Rothes, Speymouth, and Urquhart. jEJmmera-- 
ior, James Geddes, Orbliston, Fochabers. 

Abstract of Report. — About 4 per cent only of the crops secured before the 
weather broke. In Abernethy, Cromdale, Balias, and parts of Edinkillie and 
Knockando, all upland districts, the crop was secured in averse condition in 
consequence of the lateness of the harvest. In the earlier districts the dete- 
rioration &om exposure is estimated at 20 per cent on wheat, 10 per cent on 
barley, and 20 per cent on oats. Potatoes diseased from one*third to one-half 
of the crop. 

13. — County of Fife. 

Bistrict No. 1. — ^Beath, Carnock, Culross (in Perthshire), Balgety, Bun- 
fermline, Inverkeithing, Saline, and Torrybnm. Enumeratxyr^ R. jE. Beve- 
ridge, Urquhart, Bnnfermline. 

Abstract of Report. — ^FuUy two-thirds of the cereals suffered from exposure. 
Beterioration is estimated in wheat at 12 per cent, on barley at 10 per cent, 
and on oats at 20 per cent. The varieties in weight are extraordinary, and the 
proportion of light grain great. One-half of potato crop unsound, and the 
disease still progressing. 

2. — ^Abbotshall, Aberdonr, Auchterderran, Auchtertool, Ballingry, Burnt- 
island, Bysart, Kennoway, Klnghom, Kinglassie, Kirkcaldy, Leslie, Mark- 
inch, Scoonie, and Wemyss. Enumerator, James B. Fernie of Kilmux, 
Kennoway. 

Abstract of Report.— Crops generally exposed to weather, Wheat, one-fourth 
secured in good condition ; three-fourths, of inferior quality, sprouted, and de- 
teriorated in value 30 per cent. Barley, two-thirds secured in good condition ; 
one-third deteriorated 15 per cent. Oats, one-third secured in good condition ; 
two-thirds deteriorated 30 per cent. Beans and pease in good order. Potatoes 
nearly one-half diseased, and loss still going on. 

8. — Abdie, Auchtermuchty, Balmerino, Ceres, Collessie, Creich, Cults, 
Cupar, Bairsie, Bunbog, Falkland, Flisk, Kettle, Kilmany, Logie, Moni- 
mail, Moonzie, Newburgh, and Strathmiglo. Enumerator, Williain Bing- 
wall, Ramornie, Ladybank. 

Abstract of Report. — Large proportion of cereals inferior in quality. Wheat, one- 
third secured in good condition ; two-thirds deteriorated 33 per cent. B^ley, 
one-third secured in good condition ; two-thirds deteriorated 20 per cent 
Oats, one-ninth secured in good condition; remainder deteriorated 25 per cent 
Beans and pease generally deteriorated 5 per cent. Potatoes diseased neady 
one-halfi 

4. — ^Anstruther (Easter and Wester), Cameron, Cambee, CraSl* Denino, 
Elie, Ferry-Port-on-Craig, Forgan, Kemback, Kiiconquhar, Kilrenny, 
Kingsbams, Largo^ Leuchars, Newbum, Pittenweem, St Andrew^ St 
Leonards, and St Monance. Enumerator, James Balfour, Milton, Leuchars. 

Abstract of Report. — Quality of cereals secured early— an average. Wheat, one 
third secured in good condition ; two-thirds deteriorated 80 per cent. Barley 
one-third secured in good condition 5 two-thirds deteriorated 15 per cent. Oats 
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one*tliirtieth secured in good condition $ remainder deteriorated 20 per cent. 
Kye, one-half secured in good condition i one-half injured 15 per cent. Beans 
and pease sdl exposed and injured 10 per cent. 

14. — County of Forfar. 

District No. 1.— Airlie, Arbirlot, Auchterhouse, Barrj^ Cortachy, Dundee, 
Eassie and Nevy, Glammis, Glenisla, Inverarity, Kettins, Kingoldmm, 
Kinettles, Kirriemuir, LifF and Benvie, Lintrathen, Lundie and Fowlis 
Easter, Mains and Strathmartin, Monifieth, Monikie, Murroes, Newtyle, 
Panbride, Rathven, and TeaJing. JEhztmeratorf John Alexander, Mains of 
Glammis. 

Abstract of Beport. — ^Wheat, one-teni^i secured in good condition ; remainder 
deteriorated 40 per cent. Barley, one-sixth secured ; remainder deteriorated 
26 per cent. Oats, one-eighth secured ; remainder deteriorated 20 per cent. 
Beans 5 per cent deteriorated. Potatoes one-half diseased. 

2. — ^Aberlemno, Arbroath, Brechin, Caraldstone, Carmylie, Craig, Dun, 
Dunnichen, Edzell, Famell, Fern, Forfar, Guthrie, Inverkeillor, Kinuell, 
Kirkden, Lethnot, Lochlee, Logie-Pert, Lnnan, Marytoun, Menmuir, Mon- 
trose, Oathlaw, J^scobie, St Vigeans, Stracathro, and Tannadyce. Enu- 
meratoTy Robert Hector, Kintrockat, Brechin. 

Abstract of Report. — Quality of cereals generally inferior, owing to the discolor- 
ation, sprouting, and heating in stack. Wheat, one-twentieth secured in good 
condition ; remainder deteriorated 30 per cent. Barley and Bere, one-twel^ 
secured in good condition ; remainder deteriorated 25 per cent. Oats, one- 
; sixteenth secured in good condition ; remainder deteriorated 25 per cent. Beans 

and Pease, none secured in good condition, all deteriorated 10 per cent (this 
deterioration includes a quantity entirely lost in the held.) Potatoes one-third 
diseased. 

16. — ^County op Haddington. 

District No. 1.— Haddington, Gijffbrd, Garvald, Bolton, and Morham. 
Enumerator^ George Harvey, Whittingham Main^ Prestonkirk. 

• Abstract of Beport. — In parish of Haddington about one-hfth of the cereals 
secured before the weather broke,* in the other parishes not above one- 
twentieth. Wheat and oats suffered most, and were deteriorated about 30 
per cent ; barley about 15 per cent. Turnips an average crop. Potatoes one- 
half dlsei^ed. 

O^kloa, Pencal^nd, and Sadton, Enumerator^ Henry 
M* Davidson, Holyn Bank, Haddington. 

Abstract of Report. — ^About one-eleventii of the cereals only secured before the 
weather broke, the remainder much deteriorated by exposure. The former is 
good in quality, the latter inferior. Potatoes one-half diseased 

3. — Gladsmuir, Prestonpans, and Tranent. Enumerator, David Wright, 
Southfield, Gladsmuir. 

Abstract of Report. — One-third of the cereals secured in good condition, and of an 
average quality ; two-thirds deteriorated, by exposure, 30 per cent. Beans and 
pease of average quality. The weight of grain given refers to the portion 
secured early. Po&toes diseased one-half. 

4. — ^Aberlady, Athelstaneford, Dhrleton, and North Berwick. EnumerC'- 
tor, George Hope, Fenton Bams, Drem* 

• Abstract of Report.i — ^Two-fifths of wheat, three-fourths of barley, one-fourth of 
oats, secured in good condition, and of good qu^Jity ; remainder deteriorated ■ 
from 20 to 25 per cent in value. Potatoes one-half d^eased. 

, 6.— Prestonkirk, Stenion, Whitekirk, and Whittingham. Entimeraior, 
Mathew Buist, Tynninghame, Prestonkirk. 



A0BICULTUKAL STATISTICS. 


483 


Abstract of Report. — One-balf of tbe cereals exposed to weatber, and deteriorated 
in value from 25 to 80 per cent. The quality of the grain secured early is good. 
Potatoes diseased from one-third to one-hal£ 

6. — Dunbar, Innerwick, Oldhamstocks, and Spott. Enum&rator^ P, H. 
Hume, Lawfield, Cockburnspath. 

Abstract of Report. — Not above one-third of the cereals secured in good condi- 
tion, and fully one-half deteriorated in value 50 per cent. Wheat bad. Barley 
indifferent. Oats very bad. Beans and pease fair. Turnips and mangold good. 
Potatoes diseased one-third. 

16 . — County op Inveristess. 

District No. 1. — Kilmorack, Kiltarlity, and Kirkhill. Enumerator^ John 
Peter, Croyard, Beauly. 

Abstract of Report. — Cereals are very inferior. Their deterioration from exposure 
is estimated at 20 per cent, and 10 per cent is unfft for the market. Potatoes 
diseased one-third. 

2. — ^Urquhart and Glenmoriston. Enumerator^ John Sinclair, Borlum- 
beg, Drumnadrochit. 

Abstract of Report. — In the lower part of the district one-third of the cereals cut 
before the weather broke, and suffered from sprouting ; the grain generally of 
an inferior character. In the higher districts the crops did not ripen properly, 
which win increase the proportion of inferior grain. Potatoes one-half diseased. 

3. — Ahertarff and Boleskine, Dayiot, Dores, and Inverness and Bona. 
Enumeratory Hugh Fraser, Balloch, Inverness. 

Abstract of Report. — Cereals all suffered from exposure. At the rime the weather 
broke, about one-half had been cut in the lower pai-t of the district, but little in 
the higher. The quality in both inferior ; much sprouted in the low grounds, 
and ill-ripened in the high. There is therefore a large proportion of light grain, 
which has tended to reduce the averages. Disease in potatoes varied from one- 
half to three-fourths and four-fifths of the crop. 

4. — Alvie, Kingussie, Insh, Laggan, and Rothiemurcbus. Enumerator y 
James McPherson, Biallid, Kingussie. 

Abstract of Report.— Crops secured in good condition, having snffered little or no 
deterioration from exposure. There is no unsound, but perhaps a larger pro- 
portion than ordinary of light grain. Potatoes diseased about one-eighth. 

5. — Ardnamurchan (Inverness-shire part), Glenelg, Kilmallie (Inverness- 
shire part), and Kilmonivaig. Enumerator y James Beti^ Strone, Fort- 
William. 

Abstract of Report.— Crops secured in good condition, and of fair average quality . 
Potatoes diseased about one-fifth. 

6. — (Skye.) Bracadale, Duirnish, KlilmTiir, Portree and Rasay, Sleat, 
Snizort, and Strath. Enumeratory Donald McLeod, Kingsbnrgh, Portree. 

Abstract of Report. — Harvest early and favourable, and crops secured in excel- 
lent condition, and of good qu^ty. Accounts of potato disease are so con- 
flicting as to preclude an estimate, 

7. — ^Harris and Bemera. Enumerator, Kenneth Macdonald, Scaristavore, 
Harris, Stornoway. 

Abstract of Report. — Harvest favourable ; crops well secured j qualiiy good, ex- 
cept potatoes. 

8. -.:.Korth Uist. Enumerator, Alexander Macdonald, Balranald, Loch- 
maddy. 

Abstract of Report. — Cereals about an average in respect of quality. Green crops 
deficient, particularly potatoes, which in some places are nearly a total failure. 
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9. — South Uist. Enumerator^ Norman Macdonald, Nunton, Lochmaddy, 

No Report. 

10. — ^Barra. Enumerator^ Dr M^Gillivray, Eoligary, Lochmaddy. 

Abstract of Report — ^Harvest favourable, and cereals of fair quality. 

11. — Small Isles. 

No Report. 

17. — CoTOTY OF Kincardine. 

Arbuthnot, Banchory-Devenick, Banchory-Teman, Benholm, Bervie, 
Dunottar, Durris, Eettercairn, Fetteresso, Fordoun, Garvock, Glenbervie, 
Kinneff, Laurencekirk, Maryculter, Marykirk, Nigg, St Cyrus, and Strachan. 
Enumerator^ James Farquharson, Auchinblae. 

Abstract of Report. — Wheat one-tenth well secured, nine-tenths deteriorated 33 
per cent. Barley one-fourth well secured, three-fourths deteriorated 14 per 
cent Oats nearly all exposed, and deteriorated 17 per cent. Rye one-fifth 
well secured, four-fifths deteriorated 1 6 per cent. Bere one-fourth well secured, 
three-fourths deteriorated 14 per cent. Beans and pease little injured, but 
not all secured on 16th November. Turnips and mangold good. Potatoes 
one-third diseased. 


18. — County of Kinross. 

Amgask, Cleish, Fossoway, Kinross, Orwell, and Portmoak. Enumerator^ 
Andrew Donie, Blair-Adam. 

Abstract of Report — Cereals promised to be much above an average, more parti- 
cularly oats, but all suffered from exposure. About one-tenth of the wheat, 
two-thirds of the barley, but almost no oats, were secured in fair condition. 
The remainder of the wheat and barley, and nearly the whole oat-crop, lost 
about one-tbird firom sprout and handling, and what is nxarketahle is deterior- 
ated in quality and weight. Turnips an average crop in dry, but very inferior 
in wet soils. Potatoes about one-half unsound and disease progressing. 

19. — Stewartry of Kirkcudbright. 

District No. 1. — Colvend, Irongray, IQrkbean, Kirkpatrick-Durham, 
Kirkgunzeon, Lochrntton, New Abbey, Terregles, Troqueer, and Urr. 
Thomas Lawrie, Terregleston, Dumfries. 

Abstect of Report-^Weather during harvest was uncertain and precarious, but 
ihe grain was mostly seoored in good oondiUon, and is of fair average quality. 
Potatoes one-third diseased. 

2. — ^Buittle^ Crossmicbael, Kelton, Elirkcudbright, Parton, and Rerrick. 
Enumerator, Robert M^Knight of Barlochan, Castle Douglas. 

Abstract of Report — ^From four-fifths to five-sixths of cereals secured in very 
good condition ; remainder was much deteriorated by exposure. Wheat and 
oats are below an average. Potatoes two-fiftbs diseased. 

3. — ^Anworth, Balmaghie, Borgue, Girthon, Kirkmabreck, MinnigafF, 
Tongland, and Twynholm. Enumerator, Walter McCulloch of Kirkclaugb, 
Gatehouse. 

Abstract of Report. — Cereals secured about the usual period, in good condition, 
and of good quality. Turnips and mangold good. Potatoes— one-third of early, 
and one-sixth of late varieties diseased. 

4. — ^Balmaclellan, Carsphaim, Dairy and Kells. Enumerator, James 
Barbonr of Bogne, Castle Douglas. 

Abstract of Report. — Grops secured in good condition, and of excellent quality. 
Potatoes a variable but inferior ovop, and one-third diseased. 
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20. — County op Lanark. 

District No. 1. — ^Avondale, Barony, Blantyre, Bothwell, Cadder, Cam- 
bualang, Cambnsnethan, Cannunnock, Dalserf, Dalziel, Glasgow, Glassford, 
Govan, Hamilton, East-Kilbride, New Monkland, Old Monkland, Rutber- 
glen, Shotts, and Stonehouse. Enumerator^ William Fon-est, of Treesbanks, 
AUanton, Hamilton. 

Abstract of Report. — One-tbird of the cereals secured in good condition ; two- 
thirds were stacked rather damp. Potatoes diseased fully one-third. 

2. — ^Biggar, Carluke, Carmichael, Carnwatb, Carstairs, Covington, Craw- 
ford, Crawfordjohn, Culter, Dolpbinton, Douglas, Dunsyre, Lanark, Lesma- 
hagow, West-Liberton, Pittenain, Symington, Walston, Wandell and Lam- 
ington, and Wiston and Roberton. Enumerator, James Brown, Liberton 
Mains, Lanark. 

Abstract of Report.— No part of crop secured before weather broke. About one- 
half then cut, which suffered much from sprout, and from heat in stack. Uncut 
portion lost by shaking, but in better condition, and yields a finer sample. 
None of the crop well secured, and general deterioration great, though cUffi- 
. cult to estimate, from varieties of condition arising from different causes. 

21. — County op Linlithgow. 

Abercom, Bathgate, Borrowstowness, Carriden, Dalmeny, Ecclesmachan, 
Kirkliston, Linlithgow, Livingston, Torphichen, Uphall, and Whitburn. 
Ejnumerator, Robert J. Thomson, Hangingside, liinlithgow. 

Abstract of Report. — Wheat, one-tenth secured in good condition; nine-tenths 
deteriorated B3 per cent. Barley, one-half secured in good condition, one-half 
deteriorated 12 per cent. Oats nearly all deteriorated 25 per cent. Beans and 
pease ah exposed, but little damaged. Potatoes diseased one-half. 

22. — County op Nairn, 

Ardclach, Auldearn, Ardersier, Cawdor, Croy, Nairn, Moy, and Petty. 
Enumerator, James Mitchell, Mills of Nairn, Naim. 

Abstract of Report, — ery little gr^ secured before the weather broke. Wheat 
considerably sprouted. Barley discoloured, but sound. Oats 5 per cent dete- 
riorated. Rye and here tolerable. Beans and pease soft Turnips excellent; 
mangold good. Potatoes one-half diseased. 

23. — County op Orkney. 

District No. 1. — (Mainland.) Birsay and Harray, Evie and Rendal, Firth 
and Stennis, Orphir, Kirkwall or St Ola, Holm, St Andrew and Deemess, 
Sandwick, and Stromness. Enumerators, George Folsetter, Evie ; George 
Frisken, Mill of Kirbuston, Orphir ; Robert Armit, Kirkwall ; and William 
Watt, SkaiU. 

Abstract of Report — Crops generally a ftir average, but deficient in weight, in 
consequence of low temperature and want of sunshine during summer. Disease 
in potatoes generally confined to the finer varieties ; Orkney reds safe, and a 
good crop. 

District No. 2. — (North Isles.) Cross and Bumesi^ Lady in Sanday, 
North Ronaldshay, Eday and Phara, Sha|)inshay, Stronsay, Rousay .and 
Egilshay, Westray, and Papa Westray; Enumerators, Jerome Dennison, 
West Brough George Davidson, Greentoft ; James Fullarton, Strathor; 
John Forbes, Stronsay ; George Learmonth, Westness ; and Thomas Traill 
of Holland. 

Abstract of Report — ^Orops, though late, secured without ir^uiy, and nearly an 
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average in quality, but deficient in weight in consequence of low temperature 
in summer. Potatoes little diseased. 

District No. 3. — (South Isles.) Hoy and Graemsay, Walls, &c., South 
Honaldshay, and Flotta. Enumerators^ William Banks, Walls ; and 
William Cromarty, South Eonaldshay. 

Abstract of Report. — Crops, though late, secured in good order. Oats lighter 
than last year. Bere of good quality. Potatoes and turnips good. 

ZETLi.ND. 

The Islands of Zetland. 

Abstract of Report. — ^Harvest later than usual, but weather fine. Oats an 
average in bulk, but deficient in weight. Turnips in general good. Potatoes a 
hah* crop, and much diseased. 

24. — County of Peebles. 

Broughton, Drumelzler, Eddlestone, Innerleithen, Kirkurd, Linton, Lyne 
and Megget, Manor, Newlands, Peebles, Skirling, Stobo, Traquair, and 
Tweedsmuir. Enumerator^ James Murray, Droehil Castle, Noblehouse. 

Abstract of Report. — Barley mostly secured in good condition, but not of fine 
quality. Oats deteriorated by esiposure 12 per cent, and inferior in quality. 
Potatoes one-third diseased. 

25. — County of Perth. 

District No. 1. — Abernyte, Errol, Inchture, Kilspindie, Kinfauns, Kin- 
nail’d, Longforgan, and St Madoes. Enurm*<xtor, James Young, Cairney 
Mill, Perth, 

Abstract of Report. — ^Much of the grain so sprouted as to be fit only for distilla- 
tion. Estimated deterioration from exposure — ^wbeat 28 per cent 5 barley 18 
per cent; oats 23 per cent Potatoes three-fourths diseased ; unsound portion 
generally converted into flour, and brings at the mills nearly half price. 

2. — Abemethy, Anchteiarder, Dron, Dumbainey, Dunning, Forteviot, 
Forgandenny, Glendovan, Muol^art, and Muthill. Enumerator^ Thomas 
W.Xorimer, Belkie, Aucliterarder. 

Abstract of Report — Cereals of all kinds, especially oats and wheat, promised to 
be far above an average^ but all suffered from exposure. Fully one-third of 
the idieat and barley, one-half of the osfes, and almost all the beans and pease, 
were unaeoured by Sie e]»i of October, and were deteriorated by lodging and 
rimking,.by wet in stock and heat in ata^ the latter cadse of &mage having 
operated also on what had been previously secured. One-third of wheat, 
mostly autonm-Bown, pretty good; two-thirds deteriorated, raw and light. 
Barley much lodged, and inferior in quality. Oats well filled, but discoloured 
and damaged by rain. Beans and pease heated in stack. Turnips very good. 
Potatoes diseased about one-half. 

3. — Caputh, Cargill, Collace, KinnouU, Lethendy, Scone, and St Martins. 
Enumerator^ John M. Matthew, Colin, Perth, 

Abstract of Report. — ^Wheat one-fourth secured in good condition, three-fourths 
deteriorated 50 per cent. Barley two-thirds secured in good condition, one- 
third deteriorated 33 per cent. Oats one-half secured in good condition, one- 
half deteriorated 33 per cent. Beans and pease all outstanding : beans suffered 
little ; pease lost about one-half. Potatoes diseased about one-halfi 

4. — Auchtergaven, Kinclaven, Moneydie and Logiealmond, Methven, 
Perth, Redgorton and Stanley, Rhind, and Tibbermuir. EnwmraZor^ 
Thomas Wylie of Airliewight, Bankfoo^ Perth. 

Abstract of Report. — Weight and quality of cereals vary, so as -to make an 
estimate dificult, but genei'ally they are lighter than for many years back. 
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Wheat was bulky, and yields fairly, but very deficient in weight, and injured by 
sprouting from 12 to 20 per cent. Barley is of better quality. Oats were a 
bulky crop, but much deteriorated, being light, and deteriorated by sprouting 
about 17 per cent. Early-sown turnips an average; late-sown inferior. Pota- 
toes a heavy crop, but much diseased ; in low heavy land, from one-half to 
nearly the [whole crop gone ; in lighter soil, three-fourths safe, but giving way 
in the pits. 

6.— Aberdalgie, Comrie, Crieff, Fowlis Wester, Gask, Madderty, Monzie, 
Monzievaird, and Trinity-Gask. Enumerator, Thomas Ross, Bachilton, 
Perth. 

Abstract of Report. — Harvest the most un&vourable experienced for many years; 
and great damage has been sustained, not only on the field, but in the stack- 
yard, from heating, and by handling and rebuilding stacks. Deterioration 
estimated as follows: — ^Wheat one-fifth well secured, remainder deteriorated 
from 35 to 40 per cent. Barley secured in better condition than any other 
crop, and not deteriorated above 5 or 6 per cent Oats one-tenth secured in 
good condition, remainder deteriorated 50 per cent; — (this crop has suffered 
particularly from sprouting and heat in stack.) Beans and pease generally little 
damaged. Potatoes one-half diseased. 

6. — ^Aberfoyle, Balquhidder, Blackford, Callander, Dunblane, Kilmadock, 
Kincardine, and Port-of-Monteith. EnumeraiO}^ Robert Patterson, Offers, 
Stirling. 

Abstract of Report ^Wheat and barley generally secured in good condition, and 

of good quality. Oats one-fourth secured in good condition, three-fourths dete- 
riorated about 20 per cent. Beans generally well secured. Potatoes one-third 
diseased. 

7. — ^DuU, Fortingall, Kenmore, KiUin, Logierait, and Weem. Enumerator, 
F. N. Menzies, Tirinie, Aberfeldy. 

Abstract of Report. — One-third of cereals secured in good condition, two-thirds 
deteriorated, and of that proportion one-fifth lost. Wheat inferior. Barley 
and here di^oloured. Oats, beans, and pease an average. Turnips variable. 
Potatoes diseased one-^fifth. 

8. -^Blalr-Athole, Dunkeld, Little Dunkeld, and Moulin. EnumeraiOT, 
Alexander Conacher, Mains of Pitloefarie, Pitlochrie. 

Abstract of Report — General deterioration to cereals from exposure and being 
badly secured, 25 per cent, with great differences in weight, and an unusual 
proportion of light grains. Potatoes about one-third diseased. 

9. — Alyth, Bendochy, Blairgowrie, Cluny, Coupar- Angus, Kinloch, Kirk- 
michael, Meigle, and Rattray. EnumeroXor, Robert Geekie, Rosemount, 
Blairgowrie. 

Abstract of Report.--Deterioration estimated at 40 per cent on wheat, 25 per 
cent on barley, and 20 per cent on oats. Potatoes one-half diseased. 

26. — County of Renpeew. 

District No 1, — Cathcart, Eaglesham, Meams, and Neilston. Enumerator 
Arthur Mather, Netherplace, Newton Meams. 

Abstract of Report. — Harvest favourable, and crops well secured; quality an 
average. Potatoes two-fifths diseased. 

2.— Eastwood, Paisley and Abbey, and Renfrew. Enuwer(aar, John 
Colquhoun, Corkerhill, PollockshavTS. 

. Abstract of Report. — Ckops secured without much injury. Potatoes one-third 
diseased. 

8. — ^Erskine, Houston, Inchinnan, Kilbarchan, and Lochwinnooh. Enu-^ 
meraXm^, Alexander Wilson, Foxehouse, Klilbarchan. 
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Abstracb of Report. — Lateness of harvest and weather affected quality of crops. 
Turnips are deficient. Potatoes lifted generally for early before disease 
appeared. 

4. — Greenock, Innerkip, Kilmalcolm, and Port-Glasgow. MnuTneraAor^ 
James Foster King, Easter Longhaugh, Bishopton. 

Abstract of Report.— Crops well secui'ed, except in high district of Kilmalcolm. 
Wheat is inferior. Oats— the staple grain of the district — ^rather deficient, 
average having been reduced by efiects of weather in Kalmalcolm, where the 
comparative breadth was large. Green crops very deficient. Potatoes not 
above one-fourth diseased, except in Innerkip, where one-half unsound. 

27. — CotJNTT OF Ross AND CrOMARTT. 

District No. 1. — (Easter Ross.) Edderton, Feam, Kilmuir, Kincardine, 
Logie Easter, Nigg, Rosskeen, Tain, and Tarbert. Enumerator, Crawford 
Ross, CadboU, Tain. 

Abstract of Report. — But little of tbe crop secured before the rains, and even 
that portion* damaged by heat in stack ; general deterioration in value from 
12 to 14 per cent. Grain would generally turn out well if favoured with frosty 
weather, except tbe wheat, which, in some of the best land, suffered from mil- 
dew. Weights per bushel are only gjven as an approximation. Variation is 
this year so great as to impede an estimate. Potatoes diseased about one-half. 

2. — (Wester Ross.) Alness, Avoch, Oontin, Cromarty, Dingwall, Fod- 
derty, Killeaman, Kilteam, Knockbain, Resolis, Rosemarkie, Urquhart, 
and Urray. Enumerator, William Murray, Kilcoy, Dingwall. 

Abstract of Report. — About one-third of the crop secured before the weather 
broke. Wheat was imperfectly ripened from want of sunshine, and what was 
exposed suffered much detenoration from sprouting and discoloration, and is 
very deficient in weight. Barley and oats less sprouted, but discoloured and 
light. 

3. — Gairioch. Enumer<xtoT, Charles Robertson, Auchtercaim, Gairloch. 

Abstract of Report— Crops secured without injury, and of good quality. Potatoes 

diseased nearly one-half. 

4. — Lochbroom. EnuTneraior, David Mundell, Aucbendrean, Loch- 

broom. 

Abstract of Report — Crops secured without injury, and of good quality. Potatoes 
oUa-thiid diseased. 

fi.-^AppIecross, Olensluel, Klntail, Lochalsh, and Lochcarron. Envr 
meratCT, David ligan, Auchtertyre, Lochalsh. 

Abstract of Report. — Crops secured without injury, and of good quality. Potatoes 
one-eighth diseased. 

6. — (Lewes.) Barvas, Loch^ Stornoway, and Uig. Enumerator, Mur- 
doch M^Aulay, Lynshader, Stornoway. 

Abstract of Report. — Crop secured without injury, and of good quality. Potatoes 
much diseased. 


28. — County of Roxburgh. 

District No. I. — ^Ednam, Kelso, Smailholm, Sprouston, and Stitchell. 

Enumerator, John Dudgeon, Spylaw, Kelso. 

Abstract of Report — Quality of crop variea Proportion well secured is of 
average quality. What was exposed is very inferior. Deterioration estimated 
as follows : — ^^^eat one-fifth well secured, four-fifths deteriorated 35 per cent 5 
barley four-fifths well secured, one-fifth deteriorated 20 per cent ; oats one- 
fifth well secured, four-fifths deteriorated lo per cent. The weights given in 
Table VI, refer to crop secured before weather broke. Potatoes one-third 
diseased. 
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2. — ^Hownam, Linton, Morebattle, and Yetholm. Enwmerator, Adam B. 
Boyd of Cherrytrees, Kelso. 

Abstract of Report. — Kot more than one-twelfth of the crops secured before the 
rains. Remainder was very much deteriorated by sprouting, loss of colour, &c.; 
but damage cannot be estimated. The weights in table refer to crops secured 
before weather broke. Potatoes one-third diseased. 

3. — Crailing, Eckford, Makerstoun, and Roxburgh. Enum&raim^ James 
Roberton, Ladyrig, Kelso. 

Abstract of Report. — ^Deterioration from exposure is estimated at — ^Wheat one- 
fourth well secured, three-fourths deteriorated 30 to 85 per cent ; barley three- 
fourths well secured, one-fourth deteriorated 10 per cent ; oats one-third well 
secured, two-thirds deteriorated 20 per cent ; rye none well secured, all deteri- 
orated 20 per cent ; beans none well secured, all deteriorated 10 per cent. 
Quality of crops well secured is good, and weights ^ven in the table refer ex- 
clusivdy to that portion. Potatoes nearly one-half diseased. 

4. — ^Bedrule, Hobkirk, Jedburgh, Oxnam, and Southdean. Enumerator, 
John Ord of Muirhouselaw, Nisbet, Kelso. 

Abstract of Report. — Most disastrous harvest in recollection. Three-fourths of 
the wheat, one-half of the barley, nine-tenths of the oats, and all the beans and 
pease, exposed to weather ; and deterioration in value on the whole crop will not 
be less than 35 per cent on wheat, 10 per cent on barley, and 23 per cent 
on oats. Potatoes very inferior, and one-half diseased. 

5. — Ancrum, Bowden, Lilliesleaf, Maxton, Melrose, Minto, and St Bos- 
wells. Enumerator, Nicol Milne of Faldonside, Melrose. 

Abstract of Report. — About one-twelfth of the cereals secured iu good condition, 
and of good quality. Remainder suffered seriously from exposure, and is very 
deficient in quantity and quality, with an unusual proportion of light grain. 
The average of deterioration in value estimated at &om 35 to 40 per cent. 
Beans harvested in tolerable order, and a good crop. Turnips fully an average. 
Potatoes an average in bulk, but two-thirds diseased. 

6. — Ashkirk, Cavers, Hawick, Kirkton, Roberton, and Wilton. Env^ 
merator, Daniel Mather, Hallrule, Bonchester Bridge. 

Abstract of Reports — About one-twenrieth of the wheat and oats, and one-fifbh 
of the barley, secured in good condition. Deterioration to remainder from 
exposure to weather and heat in stack estimated at 30 per cent. Beans tolerably 
well harvested. Potatoes one-half diseased. 

7. — Castleton. Enmiierator, John Jardine, Arkleton, Langholm. 

Abstract of Report. — Crops secured without much injury. About one-third was 

exposed and damaged, but not to a great extent. Turnips are deficient. Pota- 
toes one-half diseased. 


29. — County of Selkirk. 

Ettrick, Galashiels, Kixkhope, Selkirk, and Yarrow. Enumertxtor, John 
Anderson, Muirhouse, Stow. 

Abstract of Report. — ^About one-eighth of the cereals secured in good order, and 
of good quality. The remainder much deteriorated by exposure; but it is 
difficult to estimate damage, as it was frequently greater in the stack than 
in the stook. Potatoes diseased one-half. 

SO.— County op Stieiing. 

District No. 1. — ^Airth, Alva, Bothkennar, Denny, Dunipace, Falkirk, 
Gargunnock, Larbert, Lecropt, Muiravonside, Polmont, St Ninians, Sla- 
mannan^ and Stirling. Enumerator, William Forrester, Stewarthall, Stir- 
ling. 
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Abstract of Report. — ^Wheat, two-thirds well secured; one-third deteriorated 25 
per cent. Oats, one-third well secured; two-thirds deteriorated 40 per cent. 
Barley little damaged. Beans deteriorated 10 per cent. Potatoes about two- 
fifbhs unsound, and disease still progressing. 

2. — ^Baldemock, Balfron, Buchanan, Campsie, Drymen, Fintry, Killearn, 
Elilsyth, Kippen, and Strathblane. JEnumet'Otor^ James Home, New Mills, 
Campsie. 

Abstract of Report. — Crops pretty well secured. Potatoes about one-third 
diseased ; value of unsound nearly one-half of that of good. 

81. — County of SuTHEKLAjm. 

District No. I. — Farr, Tongue, Easter portion of Durness and Reay (in 
Sutherland). Enwmratory Alexander Clarke, Eriboll, Tongue. 

Abstract of Report. — Crops generally secured in good condition. Potatoes, on an 
average, about one-twentieth diseased. 

2. — ^Assynt, Edderachillis, and Western portion of Durness. Enwm&raiory 
Evander MTver, Scourie. 

Abstract of Re|)ort. — Cereals promised to be above an average, but suffered from 
bad weather in September, and there is consequently a considerable proportion 
of damaged and light grain. Turnips were checked by wet in July. Potatoes 
about one-third unsound when dug, and disease still progressing in pit. 

3. — ^Dornoch, Creich, Lairg, and Rogart. Enmaerator^ Robert, B; Sang- 
ster, Golspie. 

Abstract of Report. — Crops about three weeks later than usual in being secured, 
but not much injured. An average in point of quality. Any damage observ- 
able principally caused by heating in staci. Potatoes about ohe-half diseased. 

4. — Clyne, Golspie^ Kildonan, and Loth. Enwmraixfr^ Charles Hood, 
Inverbrora, Golspie. 

Abstract of Report.— Crops generally well secured, but below average weight. 
Potatoes in some places about one-third diseased. 

82. — County of Wigtown. 

District No. 1. — (Machars.) GIasserton,Kirkinner, Elirkcowan, Mochrum, 
Penninghame, Sorby, Whithorn, and Wigtown. Envmeraior^ Alexander 
Aitken, Bladnoch, Wigtown. 

Abstract of Report^— Ctom secured without difficulty, and undamaged. Wheat 
and toley uiferior. Oats above an average. Rye and bere much below it. 
Turnips and mangold an average. Potato^ one-third diseased.^ 

2.— (Rhinns.) Inch, Kirkcolm, Kirkmaiden, Leswalt, Old Luce, New 
Luce, Portpatrick, and Stoneykirk. Enumerator^ John Crawford, Glen- 
head, Stranraer. 

Abstract of Report. — Crops secured without difficulty, or more than ordinary 
damage. Potatoes above one-hsdf diseased. 
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PEOCEEDINGS IN* THE LABORATORY. 

Bs: Paofessoe Akbebsok^ Chemist to the Society. 


COMFOSITIOK OF SOME FEEDINa SUBSTANCES. 


Madia, sativa . — ^This plant has been extensively cultivated 
abroad for the sake of its oleaginous seeds, from which an oil is 
expressed ; and both the seeds and cake obtained from them have 
been employed as cattle-food, though not to any extent in this 
country: nor has the plant itself been cultivated in Britain, 
although the climate appears not to be unfavourable to it. An 
attempt is about to be made to raise it in Scotland ; and as a pre* 
liminary, I have analysed the seeds for the purpose of comparing 
their feeding value with that of linseed; and the results fill a gap 
in the chemistry of feeding substances, as I believe they have not 
hitherto been analysed in this point of view. An analysis of the 
ash has already been made, and is quoted by Professor J ohnston 
in his Lectures^ and in most treatises on agricultural chemistry. 
The followina: analysis refers more particularly to its organic 
constituents — 


Water, . 

OU, . . . 

Albuminous compounds, . 
Fibre, &c., • • 

Asli, • « • 


6.S2 

86.55 

18.41 

84.50 

4.13 


100.00 

Kitrogen, ... . 2.98 

The ash contained — 

Phosphates, . . . . . 1.98 

Phosphoric acid in the alkaline salts, • . 0.60 


In composition these seeds approximate very closely to the 
ordinary oily seeds, and in particular differ from linseed chiefly in 
the presence of a somewhat larger quantity of oil and a smaller 
amount of albuminous compounds, as may be more distinctly seen 
by comparing it with the subjoined analysis of a fair sample of 
that seed — 


Water, . • . . ‘ . 8.81 

Oil, . . • . ... 31.80 

Albnminous compounds, .... 28.44 

Fibre, &o., ..... Sl.OT* 

Ash, « . . « . . 4.88 


100.00 

Hitrogen, . » « • . 8.25 

The contained — 

Phosphates, , . . • . 1.44 

Phosphoric acid in the alkaline salts, » . 0.63 

TRAKTS.— JAOTAEY 1857. 2 0 
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As it is Customary to estimate the feeding value chiefly hy 
reference to the quantity of albuminous compounds, it appeal's 
that on this principle the madia seeds are inferior to linseed. But 
the propriety of this mode of estimation is very questionable, 
especially in seeds containing a large amount of oil, to which an 
important oflSce in the nutrition of the animal body undoubtedly 
belongs, and it would probably be most correct to assume that the 
deficiency of the albuminous matters is counterbalanced by the 
excess of oil, and that the nutritive value of both is nearly equal. 
Whether the madia can be successfully cultivated in this country, 
or can compete with linseed, is a point which must be determined 
by experience ; but it is worthy of note that linseed, in addition 
to its seed, yields a return in the shape of fibre which the Madia 
sativa does not, and for this reason I think it probable that it will 
not prove a profitable crop ; but the seeds, which can be imported 
at a moderate price, merit attention as a feeding-stufl; 

Linseed Boll Meal . — ^This substance is prepared by grinding 
the whole linseed bolls along with the light linseed blown from 
the seed by the cleaning-fan. It is a coarse meal, in which 
particles of the husk of the linseed are very distinctly visible. It 
contains — 


Water, . ♦ . 

Oil, 

AZl^mmone oompotinds, . 
Tllnpe, &<s., ' . . ’ 

Ash, 

♦ • 

• « 


a.85 

20.41 

12.94 

49.58 

7.24 

Nitrogen, 

a • ' 

. 

100.00 

2.08 

The ash contained — 




Rhospbaie^ . . 

Pliosplioxic acid in the alkaJine salts. 

: 

1.95 

0.51 


The presence of a large quantity of the external husks of the 
linseed has necessarily caused the value of this substance to stand 
considerably lower than that of pure linseed, for it has increased 
the quantity of fibre to almost exactly half the total weight of 
the meal, while in linseed it fell short of a third, and consequently 
depressed the quantity of oil and albuminous matters to a pro- 
portionate extent But notwithstanding this, it is a very valuable 
feeding-substance, and will, in all probability, be found to exceed 
in nutritive value the common grains and bean meal It has 
further the advantage of being cheaply prepared, being produced 
chiefly from linseed, which would bear only a veiy low price in 
the market. 

Linseed Boll Odke . — ^This substance is prepared by mixing five 
parts of the preceding substance with one of pure linseed meal, 
and making it into a porridge with salt and hot water, and then 
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compressing it into a sort of soft cake, which breaks readily in the 
hand* Its composition is — 

• a. « « S5r4S 

Ollj * « • • • * * 6>d4 

Albuminous compounds^ • • , . 7.94 

Fibre, &c., . * . , . 42.78 

Asb, •••••• d.dO 

100.00 

Nitrogen, . • . . , 1.26 

The ash contains — 

Phosphates, . • . * 1.93 

Phosphoric acid in the alkaline salts, « . 0.19- 


In this mixture the quantity of oil appears considerably smaller 
than that in the meal itself, but the other constituents are reduced 
merely by the larger quantity of water it contains* It is no doubt 
a good form in which the substance may be used, but it cannot be 
advantageously produced for sale in this state, because, from the 
large quantity of water it contains, it is liable to undergo decom- 
position ; and that analysed had begun to get mouldy, although it 
bad been made for a short time only. Both these substances were 
manufactured at the flax-works near Aberdeen, End I am given 
to understand that they may be produced in very considerable 
quantities. They are certainly well worthy of attention, the 
more especially as they are an instance of working up, for feeding 
purposes, the inferior part of the crop, which would not meet 
with a ready sale for other purposes, ft is on this principle that 

g ood and cheap cattle-food is to be obtained, and there are doubt- 
m many cases in which damaged or light grain might be veiy 
advantageously consumed on the farm in feemng stock* 

ON A DEPOSIT FROM A CAVE. 

The substance in question, which almost deserves the name of a 
native guano, was found in a cave in Argyllshire. It forms a layer 
of considerable depth, and is a soft brown pulverulent matter al- 
most entirely destitute of smell. It appears to have been produced 
chiefly by the droppings of deer which have taken refuge in the 
cave. Its analysis gave — 


Water, 



*• 

21.63 

Organiff matter, . 




60.91 

Phosphate of lime. 

# 



3.41 

Carbonate of lime. 

• 



8.53 

Carbonate of magnesia, • 


• 


4.56 

Potash, . • • 


* 


4.65 

Soda, ... 


m 

■ 

5.39 

Chlorine and snlphnric acid. 

• 



5.59 

Sand, * » • 

m 

« 

li 

0.33 





100.00 

Ammonia^ » • 

m 


# 

2.1? 
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If now we calculate according to the method usually employed 
in estimating the value of a manure from the price at which am- 
monia, phosphate of lime, and potash can be purchased, it appears 
that this deposit must be worth about £2, 16s. per ton ; and if we 
choose to estimate the organic matter, magnesia, and soda, as is 
done by some chemists, its value would be almost exactly £4 per 
ton. This latter estimate, however, I consider to be an exaggera- 
tion ; but I have no doubt it is well worth £2, 16s., and it is a great 
boon to the agriculturists of the district in which it is found, and will 
usefully replace both farmyard and artificial manures. Indeed its 
value is so considerable, that it ought to induce a search for similar 


OOMPOSmON OF -LEONE ISLAND OTTANO. 

In previous Numbers of the Trmisactionsp I have published 
analyses of all the new varieties of guano which have come 
under my hands, and I have now to add to the number what 
is called Leone Bland guano. Of this substance I have analysed 
only one sample, and I do not therefore give it as representing the 
average composition of this variety, but rather as a warning that 
very inferior articles have been sold under this name. 


Water, . . • . .. • 23.65 

Oi^nio matter and ammoniacal salts, . ,. 4.2T 

Phosphates, 13.58 

Salphate of lime, ..... 29.95 

Alkaline salts, ^ • 5A& 

Band, * ... . « 23.15 


100.00 

Ammonia, « •0.67’ 

Phosphoric acid in the alkaline salts equal to 

- 1.16 phosphate of lime^ . . 0.52 


This sample is consequently worth no more than £1, 12s. per ton. 
I do not knew anything regarding the sample, which was sent to 
the Laboratory for analysis without any explanation, and it is pro- 
bably inferior to the average, at least it is not likely that a deli- 
berate attempt would be made to introduce at considerable expense 
a guano of so worthless a kind. At the same time our experience 
of new varieties of guano has not generally been such as to excite 
much confidence in them. 

COMPOSITION OF SOME INFERIOB MANTTBES. 

In accordance with the plan I have often adopted, of bringing 
under the notice of the farmer any instances of inferior manures 
which are met with in the course of laboratory work, I give here 
a few analyses which may serve as a warning, and show how much 
care is necessary in the purchase of such substances.. 
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The first is, a substance sold under the name of Economic manure 
— a taking title, which has caused its consumption to some extent, 
although it is manurially of almost no value. Two analyses were 
made, with the following results: — 


Water, 


No. 1. 

0.85 

No. 2. 
0.91 

Sulphate of iron, • 


32.1& 

21.98 

Sulphate of lime,- . 


22.34 

24.66 

Sulphate of magnesia, 


» 

11.35 

Sulphate of soda, . 


14.04 

22.74 

Chloride of sodium, 


16.53 

5.38 

Sulphate of ammonia, 


2.09 

M 

Sand, 


3.00 

B.98 


100.00 100.00 

Now this manure is obviously, under any circumstances, of very 
little value, for it contains in one case none, and in the other only 
a very small quantity, of the substances of most importance as 
constituents of plants ; and its only constituents whidh are of use 
are sulphates of lime, soda, and magnesia, which are only occa- 
sionally advantageous, and on many soils produce little or no 
eflfect. If now we take these substances at their usual market 
price, it appears that the value of this manure is about £1, 14s. 
But this is more than ought to be paid — 1st, Because these 
substances are only occasionally useful, and it is probable that 
in most instances only one of these, in which the soil happened to 
be deficient,^ would act ; and, 2d, Because they are combined with 
sulphate of iron, which contains the protoxide of iron, a substance 
which is well known to operate very prejudicially in a large num- 
ber of cases. Taking these points into account, I think no chemist 
would recommend this substance as a good manure, for all our 
knowledge leads to the opposite conclusion ; and this is also the 
practical result, for in one case at least this Economic manure was 
used without the slightest effect on the crop, and in consequence 
payment was refused. The case came into court, and I understand 
the purchaser, having established in a satisfactory manner the failure 
of his crop, was found not to be liable for the price. 

London Manure . — A substance has been sold under this name 
which is of low quality, although its price was considerable. It 
contained — 


Water, ..... . 7.32 

Organic matter, ..... 41.42 

Phosphates, • . « • , 11.74 

Sulphate of lime, .... 10.61 

Alkaline salts, « • • « « 1.17 

Sand, « • . « « 27.74 


100.00 

Ammonia^ • « • * • 2.62 


The value of this manure is £2, 6s. per ton. 
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Two substances sent to the Laboratory, and simply described as 
manures, were found to contain, — 





Nal. 

No. 2. 

Water, 

Organic matter, . 




15.94 




2.07 

Peroxide of iron, • 



4.94 

5.12 

Sulphate of lime, . 



14.21 

0.72 

Lime, 



49.21 

B8.98 

Magnesia, 



0.61 

0.50 

Potash, 



1.13 

1.03 

Soda, « 



1.21 

1.85 

Oarbonicacid and sulphuretted hydrogen, 23.56 

26.81 

Sand, 

• 

• 

6.13 

100.00 

6.98 

100.00 


They are, of course, of comparatively little value, and useful only 
for the lime and small quantity of potash they contain. I suspect 
they are refuse matters obtained in tne manufacture of potash salts — 
at least they very closely resemble two samples recently analysed 
under that name, which I subjoin, as they are more complete : — 


Water, 

Potash, 

Soda, • « 

Peroxide of iron, « 
Alnmina, , 

Lime, • • 

Snlphnrate of cadcium. 
Magnesia, 

Sulphuric acid, 
Carbonic acid. 

Sand, 

Charcoal, . 


No. 1. No. 2. 

23.60 30.93 

2.47 0.62 

0.41 0,36 

1,37 6.88 

2.48 10.33 

25.85 29.82 

5.13 

„ 3.14 

1.99 8.85 

14.23 1.67 

12.15 4.65 

10,32 7.80 


100.00 100.00 


Our readers cannot fail to observe that all the substances of 
which analyses have been given would undoubtedly prove use- 
ful as manures, because all contain a greater or less proportion of 
those constituents which experience has shown to be of importance 
to the plants. The objection to them lies in the fact that the vendors 
do not sell them at a price properly proportioned to the quantity 
of valuable matters contained in tnem, but at a price fixed alto- 
gether irrespective of this question, and dependent either upon 
what is considered by them to be the ordinary cost of manures, or 
upon the cost of manufacture- If the cost of production, is so great 
that these manures cannot be manufactured at a less rate, the sooner 
they are abandoned the better ; but if the reverse is the case, it 
would be. greatly to the advantage of both buyer and seller to 
have their prices fixed on some more equitable plan than that now 
in use. 
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COMPOSITION AND VALUATION OF SUPEBPHOSPHATE OF LIME. 

In tliese days, when the farmer is compelled to expend a large 
annual sum in the purchase of high-priced artificial manures, an 
accurate method of determining their composition and estimating 
their value becomes a' problem of the very highest importance. 
Were it not for this, I should hesitate to recur to the subject of 
superphosphate of lime, which has already been repeatedly dis- 
cussed by most agricultural chemists, and particularly by Professors 
Way and Voelcker, Mr Nesbit, and myself, and may be supposed 
to be thoroughly worked out. But the subject is one which can- 
not be too often brought under the notice of farmers, the more 
especially as both the composition' and value of this manure are 
very fluctuating, and considerable changes have taken place in 
the aspect of the question within the last two years, which appear 
to me to render necessary some modifications in the mode of valu- 
ation hitherto adopted. 

The plan employed by chemists in the valuation of a manure is 
abundantly simple. It proceeds upon the prindple that its value 
depends on the presence of certain substances required for the 
growth of plants, each of which is found in other forms, and 
employed for other purposes, and has a definite commercial price 
at which it can be purchased in the market ; and hence the price to 
be paid for any manure is determined by estimating the market- 
value of each of its mwmrial constituents, and adding the whole 
together. This principle would be strictly correct, if it were pos- 
sible for the purchaser to make his own selection of the substances 
he proposed to employ; but in most instances this is not prac- 
ticable, as the majority of manures are mixtures of a complicated 
nature, and the buyer is commonly compelled to take, besides the 
particular constituents he requires, others which he may consider 
unnecessary in his particular case. Thus, for example, if it has 
been ascertained that any particular soil is in no degree benefited 
by gypsum, but only by ammonia and phosphate of lime, but the 
farmer can only obtain a manure containing all these three sub- 
stances, he will not allow any value for the former, because in his 
case it is unnecessary, and he is only compelled to take it because it 
happens to be mixed with those substances which he really requires. 
It is obvious that the most perfect plan of purchasing manures 
would be to have each of their constituents offiered separately for 
sale, so that the farmer might have the opportunity of purchasing 
only what he required, and making a mixture such as his e^e- 
rience had shown to he adapted to each -particular soil. But 
practically this plan is impossible, for each constituent, in its pure 
and unmixed state, hears a high price, because it is then applicable 
to other purposes ; and it is only when it exists in the form of 
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compounds, from wliicli it cannot be easily and cheaply extracted, 
that its price is sufficiently low to pennit its use as a manure. 

Taking the question of manuring in the most general point of 
view, it is obvious that a manure ought to return to the soil 
all those substances which the crops have removed from it, if an 
equal crop is to be obtained in subsequent years. But practically 
it is found that this rule may be to a certain extent departed 
from, because many soils contain within them an abundant supply 
of some of these substances, and hence it is unnecessary to do 
more than merely to add . such as are absolutely defective. Ex- 
perience points in this climate, and in ordinary soils, to nitrogen, 
phosphoric acid, and potash, as those most generally deficient, and 
consequently the most important and essential constituents of 
manures ; and we propose to consider the sources from which each 
of these substances can be derived, and the price which must be 
paid for them in the market, and we shall find that most of them 
may be obtained in several different forms. 

Nitrogen . — In considering the sources of this element, it is 
perhaps unnecessary to remind our readers that it is only available 
to the plant when in the state of ammonia or nitric acid, and 
principally in the former* Ammonia, in its pure or uncombined 
state, is met with in gas-water, and in this form it can be pur- 
chased at a lower rate than in any other, for the price at which it 
is sold is such that the ammonia contained in it costs from 3d. to 
4d. per lb., or at the rate of from £28 to cfi^37 per ton. But the 
use of this fluid as a manure is limited both by its bulk and the 
consequent difficulty of transporting it, and by the fact that it must 
be employed in the liquid form, and is also liable to loss by eva- 
poration. Hence it follows, that to bring it into a condition in 
which it may be conveniently used, and the risk of loss by evapor- 
ation prevented, it must be made solid. For this purpose it is ne- 
cessary to combine it with some acid, and sulphuric acid, as the 
cheapest, is that usually employed. Now, 3 tons of sulphuric 
acid are requisite to combine with and fix 1 ton of ammonia, and 
as it costs from £5 to £6 per ton, d615 to £18 is at once added 
to the price of the ammonia, besides the cost of manufacture, so 
that a ton of ammonia, in the form of sulphate, cannot well be sold, 
with a profit, at a price much under from £50 to £60. In point 
of fact, it is at the present moment considerably higher, for sul- 
phate of ammonia is now selling at ^17 and d&lb per ton, at which 
rate a ton of ammonia costs £72, If now we select another great 
source of ammonia — ^namely, Peruvian guano — ^we find that we may 
calculate its price by deducting the value of the phosphate of lime 
and other valuable matters it contains ; for which purpose, how- 
ever, we are compelled to make some assumptions, one at least of 
which may be considered as open to some doubt. An average 
Peruvian guano has the following composition : — 
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Water, ..... 


13.73 

Organic matter and ammoniacal salts, . 

• 

53.16 

Phosphates, .... 

« 

23.48 

Alkaline salts, «... 

, 

7.97 

Sand, ..... 


1.66 



100.00 

A.mmoniaf^ . • . ^ . 

Phosphoric acid in the alkaline salts, equal te 

16.50 

5.21 phosphate of lime, • 

. 

2.50 


We shall afterwards see that phosphates may be purchased at 
about £7 per ton, and we shall assume for the present that the 
phosphoric acid in the alkaline salts is in the state of soluble phos- 
phates, which may be reckoned at the price of £30 per ton. We 
calculate then, as follows, the value of these substances in 100 tons 
of guano : — 

23.48 tons phosphate at £7, . « ^ . £164 7 0 

5.21 tons soluble phosphate at £30, . . 156 0 0 

£320 7 0 

At the present moment Peruvian guano sells at from £12, 12s. 6d. 
to £13, and consequently the price paid for 16.5 tons of ammo- 
nia, the quantity contained in 100 tons of guano, is £956, or 
almost exactly £58, 10s. per ton- By pursuing the valuation of 
the ammonia in other substances, it will be found that, on the 
whole, a reasonable and fair average is £56 per ton ; and this is 
the rate adopted both by Professor Way and myself, for some 
years back. It is perhaps a little under the present market-price, 
which is unusually high, but the difference is so small as to be of 
comparatively little importance. 

Nitrogen, as already remarked, may also be purchased in the 
form of nitrate of soda, but it is then much more expensive, for at 
present a quantity equivalent to a ton of ammonia costs from £86 
to £90 ; and hence it need not enter into our present calculation, 
which refers to ordinary manures, and not to substances applicable 
as top-dressings. 

Phosphates . — ^These substances may be obtained either from 
coprolites, spent animal- charcoal, bone-ash, or bones themselves. 
In the three former substances there is no valuable matter ex- 
cept the phosphate of lime, but in the last a considerable part of 
the value is due to the nitrogenous animal matters they contain^ 
which are capable of yielding from 4 to 4.5 per cent of ammonia. 
An average sample of bones, costing from ^6 to <£6, 10s. per ton, 
contains— 


* Chemists used to fiss’nme 17.5 as the per-centage of ammonia, but recent cargoes 
do not give so high an average. Professor Way, who has also observed this fkct, 
attributes it to his samples having formerly been taken from the ship ; bnt 1 think I 
have been able to see that the average varies in different seasons ; and I imagine it 
depends upon the part of the guano islands at which they happen to work. 
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Water, 





6.81 

Organic matter, . 





31.41 

Phosphate of lime, 


, 



49.69 

Carbonate of lime, 





3.67 

Alkaline salts. 





2.32 

Sand, 


. 



6.10 


100.00 

Ammonia, ..... 4.4$ 

The ammonia in 100 tons of this sample would be worth, at the 
rate of £56 per .tori, almost exactly £250^ which would leave 
for the phosphates £S50j or £7 per ton. Bone-ash and spent 
animal-charcoal, containing 70 per cent of phosphates, are sold 
at £5, 10s. or £6 per ton, and at the former rate the phosphates 
cost about ^8 per ton. And coprolites are at present sold at 
£4j 10s. per ton, a price which makes the phosphates cost nearly 
£9 per ton. The latter is a most extravagant price, and we 
cannot understand Ilow it can be obtained, the more especially 
as the phosphates in that substance are actually less valuable than 
in any other form, because they are less soluble, and consequently 
less available for the plant. We shall fix £7 per ton as the fair 
value of phosphates, and the price at which they can generally 
be obtained from all their sources; for though at present the 
prices are higher than this, it is not likely that they will remain 
permanently at these rates. 

Potash is less important for our present purposes, as it is com- 
paratively rarely found in manures. It occurs, however, in 
Peruvian guano to the extent of 3 per cent. Potash is met with in 
commerce in several different forms ; but the cheapest, and conse- 
quently those which can be most advantageously used as manures, 
are the sulphate and muriate obtained from kelp. These salts are 
at present very high in price — the sulphate, containing 50 per 
cent, selling at £7j 10s, ; and the muriate, of 80 per cent, at <i&14 per 
ton ; or at the rates of £27, 14s. and ^35 per ton. These values 
are chiefly important to us at present, as indicating that the value 
taken for the ammonia in guano is above the mark, because we have 
not estimated the potash in the calculation given in a former page. 

We proceed now to apply these estimates to the valuation of 
superphosphate, and on examining the analysis of that manure, 
we find that there are present in it several substances not yet consi- 
dered. An ordinary superphosphate has the following composition — 


Water, 

Organic matter, . 




13.24 




7.89 

Soluble phosphates. 




15.57 

Insoluble phosphates. 




16.53 

Sulphate of lime, . 




20.76 

Sulphuric acid, . 




13.00 

AU^ne salts, 




1.96 

Sand, 




11.06 

100.00 

Ammonia, 

* 

• 

• 

1.13 
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There are three substances contained in this analysis, the 
valuation of which must be considered — ^namely, soluble phosphates, 
sulphuric acid, and sulphate of lime. The two latter are com- 
mercial articles of well-known price, and no diflBculty can arise as 
to their cost ; but, as we shall immediately see, it is very doubtful 
whether they ought to be estimated at all. In valuing the soluble 
phosphates, which are the characteristic ingredients of a superphos- 
phate, a difficulty lies in the fact that these substances are met 
with in no other form, and their price must therefore be deduced 
from that of an average superphosphate. 

Before discussing this point, however, it is essential to ascertain 
whether any value should be allowed for the sulphuric acid and sul- 
phate of lime, on which point some difference of opinion may exist. 
Taking all things into consideration, it appears to me that they 
ought not to be valued, because they are there not for the benefit of 
thefarmer so much as for the convenienceof themanufacturer. Agri- 
culture has demanded a manure containing phosphate of lime in a 
soluble form, and in order to fulfil this requirement, the manufac- 
turer of superphosphate adds sulphuric acid, one portion of which 
decomposes any carbonate of lime which may happen to be present, 
and the other acts as a solvent of the phosphates, so that they are 
there merely as a means to an end, and not with the intention that 
they shall themselves act as manurial substances. It may be alleged 
that both must act as such, but it is to be noted that nothing is 
known as to the value of sulphuric acid as a manure when used in 
the uncombined state, and sulphate of lime is only emjjloyed with 
advantage on particular soils and crops. Neither is their valuation 
a matter of much consequence, in a practical point of view, becau^ 
if a price be fixed for them, it only produces a corresponding dimi- 
nution in the value of the soluble phosphates, which must be deduced 
from that of the manure itself. The effect will be more obvious if 
we value the sample of which we have already given the analysis, 
both with and without estimating the sulphuric acid and sulphate 
of lime. The following estimate refers to 100 tons of the manure : — 


15.53 tons of insoluble phosphates, at £07, . . ^115 14 0 

1J3 „ ammonia, at ^656, . . • 63 6 0 

£179 0 0 

Price of 100 tons of superphosphate, . . . £700 0 0 

Deduct value of insoluble phosphates and ammonia, 179 0 0 

Price psud for 15.57 tons soluble phosphates, . £521 0 0 


The value of 1 ton of soluble phosphates is consequently ^33, 8s. 
If now the sulphuric acid and sulphate of lime are to be estimated, 
the case stands as follows : — 

Valueof insoluble phosphates and ammonia, as above, . £179 0 0 

13 tons sulphuric acid, at £7, . . • • ® ? 

20.75 tons sulphate of lime at £1, 10s., . • • 61 0 0 

. £301 0 0 
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Deducting this as before from .£700, leaves £399 as the price of 
the soluble phosphates, being at the rate of £25, 12s. per ton.^ The 
real difference in the mode of calculation lies in the fact, that in the 
former case the price of the soluble phosphates is made to cover 
that of the sulphuric acid, used to bring them into the soluble state ; 
while in the latter each is estimated separately. It is obvious 
that the final result is the same in both cases; and the former, being 
the simpler, ought, in my opinion, to be universally adopted, and it 
is that used both by Professor Way and myself. The most import- 
ant question is the determination of the price which ought to be 
paid for soluble phosphates, and here we are met by the difficulty 
of fixing the fair average composition of a superphosphate, which 
differs excessively. In order to show how great these differences 
are, I have collected all the analyses made in the Laboratory, com- 
mencing with the year 1852, previous to which time the number is 
too small to afford any results of value. In each ease the value of 
the insoluble phosphates and ammonia is given, and then that of the 
soluble phosphates deduced from that of the manure: as, however, 
I do not know the actual price paid for each sample, the calcula- 
tion has been made, first on the supposition that the superphosphates 
cost £7 per ton ; and secondly, at the rate of £8, between which 
the price of most superphosphates is included. The analyses of 
each year have been kept separate, and the average is placed at 
tlm end. 
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In examining these Tables, we are at once struck by the 
extreme variations in the composition of this manure, which 
is so great that the averages given are really of little use, 
except to make evident the gradual improvement which has 
occurred during the last five years. Tiiey show also that the 
price paid for the soluble phosphates has varied from about 
£15 per ton up to more than £150, so that the buyer of a 
superphosphate may occasionally pay for thgft substance ten times 
as much as it is at other times to be obtained for. Amidst 
these variable numbers it is extremely diflScult to determine the 
price which should be accepted as the average. Confining our 
attention to the present year, and assuming the price of super- 
phosphate, good, bad, and indifferent, to average £7 per ton, it then 
appears that the cost of the soluble phosphates must have averaged 
£36, 12s. But in forming this estimate there are included a con- 
siderable number of samples of very inferior quality, and by simply 
omiting those containing less than 8 per cent of soluble phos- 
phates, the price is reduced to £33, 10s. But the fair market- 
value of any substance is not to be deduced from the average of all 
the samples, but only from that of the best. The manufacturers 
who supply a superphosphate containing 20, 25, or 30 per cent of 
soluble phosphates at the price of £8 per ton, at which rate such 
samples are sold, must be supposed to do so at a profit, and it is they 
who pradtcally fix the price of lhat ingredient. One sample in the 
table eonhuns the enormous quantity of 42 per cent soluble phos- 
phates, which the manufacturer actually sold at the rate of £17, 23. 
per ton, for the superphosphate was offered at £8 per ton. It 
would be uufair, however, to estimate soluble phosphates gene- 
rally at so low a price, because it is not likely that an article could 
be invariably produced containing them in such abundAnce, and it 
is probable that the superiority is due rather to a fortunate pur- 
chase of raw material tnan to any peculiarity in the mode of manu- 
facture. But we may advantageously select the highest qualities 
as the measure of the price of the soluble phosphatea Becurring 
to the analyses made during 1856, which are 59 in number, we 
find that 29 contained more than 15 per cent soluble phosphates, 
23 more than 17, and 19 more than 19 per cent. In the latter, 
soluble phosphates cost, on an average, £26, 12s., supposing the 
superphosphate to be sold at £8 per ton. I think, however, that 
the value which ought to be fixed for soluble phosphate should 
not be quite so low as this, and I would propose £28 per ton as that 
which ought to be adopted, as a fair average deduced from all the 
samples of the year 1856. 

It will be observed by those who have paid attention to the sub- 
ject, that this estimate is considerably lower than that hitherto 
adopted. Bather more than two years ago, when writing upon this , 
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matter in the Transactions^ I assumed £85 per ton as the price most 
in accordance with the composition of superphosphate. A year 
ago Professor Way fixed it at £32,* while now we find that £28 is 
a fair estimate, from the article delivered to the consumers in Scot- 
land during the present year. This latter price, I repeat, includes 
the cost of the sulphuric acid and sulphate of lime, and if these are 
to be separately estimated, the price to be assumed for the soluble 
phosphates should not exceed £25 per ton. 

Some chemists calculate also the value of organic matters at the 
rate of £1 per ton in all manures. This I have never done, be- 
cause it appears to me that farmyard manure will always be the 
source from which these substances are obtained most conveniently, 
in largest quantity, and at the cheapest rate. In fact, if we calcu- 
late the value of that substance on the principles followed for arti- 
ficial manuring, excluding organic matter, we find it to be worth 
about 11s. per ton. Now, I believe it is usual to calculate its price 
at 5s. per ton, so that it is obviously the cheapest of all manures; 
and even if we take 10s. as its cost, it follows that we obtain or- 
ganic matter for nothing in this form. 

The great improvement in the quality of superphosphate during 
the past year is especially worthy of notice. Indeed, there has 
been a steady advance for some years back, both on the (juality 
and the consumption. When I first became connected with the 
Highland Society, samples of superphosphate were very rarely sent 
to the Laboratory for analysis, and they were generally of the most 
inferior quality and frequently contained no soluble phosphates. 
But with every year there has been an improvement, until, during 
the year 1856, we see, by the average at the end of the table, the 
chances are that the purchaser obtains an article containing almost 
exactly 17 per cent of soluble phosphates. Great credit is due to 
the manufacturers, who have so greatly improved and cheapened 
their product, thereby conferring great benefits on agriculture. 
But it is quite possible that, by continued exertion, a still greater 
improvement may be effected.' Indeed, we see that one sample 
has been produced containing no less than 42 per cent soluble phos- 
phates, and which, calculated according to the prices now recom- 
mended, is worth about £?13 per ton, in place of o&8, the price at 
which it is sold. The secret of the improvement in this manufac- 
ture lies in the use of superior raw materials. Some years since, 
coprolites containing 50 per cent of phosphates were most com- 
monly employed, and a small quantity of sulphuric acid added, but 
now bones and bone-ash, and spent animal-charcoal, are the princi- 
pal materials ; and as the two latter substances contain from 70 to 
as much as 80 per cent of phosphates, the consequence is, that 
when a sufficiency of sulphuric acid is used, a proportionately 
large quantity of soluble phosphates is obtained 
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The result of the continued diminution in the cost of superphos- 
phates consequent upon the improvement in its quality occurring 
simultaneously with the rise in price of guano, has materially affect- 
ed the consumption of the latter manure in Scotland j and I believe 
that at the present time it does not exceed two-thirds of what it was 
two years since. The fact is, that a good superphosphate is now a 
much cheaper manure than Peruvian guano ; and if the manufac- 
turers go on improving, they will soon cause a diminution in the 

S riee of that substance. At the same time, it cannot be altogether 
ispensed with, as it is the most convenient form in which ammonia 
can at present be obtained. But if the price of sulphate of am- 
monia were to recede to £12 per ton, at which it could be bought 
five or six years since, Peruvian guano, at its present price^ would 
be driven out of the field. . 
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OK THE AGEICULTHBE OF CANADA AND UNITED STATES. 

By Mr Robeet Russell, Eilwhiss, Fifeshire. 

An Address delivered at the Monthly Meeting of the Society, ■ 

28th January 1857. 

The task set before me of attempting to give, within the com- 

K of one short address, an outline of the Agriculture of the 
ted States and Canada, is (you may readily imagine) one of no 
little difficulty. In truth, I would have despaired of being able to 
go over so vast a subject in so short a time, and in a manner at all 
intelligible, without the assistance of a rough map which I have 
sketched for this lecture. As this, so far as I know, is the first 
attempt that has been made to delineate the regions of America 
best suited to the various crops, the map can have no pretensions 
to minute accuracy. Nevertheless it will, I trust, give a suffi- 
ciently correct birdVeye view of the various agricultural districts 
into which the country may be divided. 

Before visiting America, I had very indefinite ideas respecting 
the agricultural capabilities of the country, and perhaps I cannot 
do better than endeavour to present you with what information I 
may now have, somewhat in the order in which I acquired it. 

You are all well aware of the intimate connection between 
Geology and Agriculture: hence, in travelling over a strange 
country, the first thing one must turn liis attention .to, is to get a 
knowledge of its geology ; for as soon as this is mastered, and you 
know the lithological character of the rocks, you will begin to he 
more at home. With great interest you will then often notice 
how, on soils formed from the debris of the same geological 
strata, similar natural vegetation is repeated over great areas. 
Happily the geology both of Canada and the United States has 
been iuvestigated by most competent men. From the fruits of 
their labours, and from the returns of the census commissioners, 
any one who travels over that vast countiy has every facility 
afforded him for studying the connection between Geology and 
Agriculture. 

Our own eloquent historian of America, Ur Kobertson, in refer- 
ring to the mountains, the lakes, and the rivers of the New World, 
has said, Nature seems here to have carried on her operations 
upon a larger scale, and with a bolder hand, and to Lave distin- 
guished the features of this country by a peculiar magnificence/" 
And sure I am that the same scale of magnitude will be found to 
prevail in the geological formations. In illustration of this, I may 
mention that one of the coal basins of North America is larger 
than the whole of England. In some instances, also, geological 
formations, having a great uniformity in their litnological cbarac- 
TEANS.— MARCH 1857. 2 Q 
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ters, with corresponding uniformity in the character of the soils 
that rest upon them, extend over areas larger than Great Britain. 
Indeed, to have given you an address on the connection between 
tile geology and agriculture of Britain would have cost me more 
labour ; and from the want of agricultural statistics in the south- 
ern half of the Idngdom, it would have been necessarily less 
definite. Within the limited area of Britain we have an epitome of 
the various beds which indicate the revolutions that the earth has 
uad^gone, and from which geologists are deciphering her history, 
aud agri<»iltariBts are tracing the sources whence the materials of 
their soils have been derived. The manner in which the various 
strata are sometimes huddled together in our little island, as well 
as the agents to which they have been subjected, render the con- 
nection between geology and agriculture less easily traced. But 
the gigantic grouping of the materials that compose the earth’s 
crust in North America, serves greatly to aid us in our task. 

The first group of American soils to which I shall call your 
attention, is that which lies betwixt Long Island and the St Law- 
rence. This group rests upon the primaiy rocks — chiefly granite 
and gneiss. It embraces the north-east comer of the State of New 
Tor]^ and nearly the whole of the New England States — f.6. Con- 
necticut, Massachusetts, Khode Island, Vermont, New Hampshire, 
and Maine — besides the half of New Brunswick and Nova Scotia. 
It covers an area nearly as large as that of Great Britain and 
Ireland 

A very large portion of the surface of this primary formation is 
as rocky and mountainous as that of our Highlands. Instead, 
however, of the unreclaimed land having a carpet of grasses like 
our hills, or the prairies of the Western States, it is covered, all be- 
low the elevaUon of 4000 feet, with dense forests of broad-leaved 
nader whidi no gia^ grow. 1 travelled several hundreds 
rf throng this pietumsque county, and was everywh^ 
astonished at the general imverty of the land. With the exception 
of some patches of rich alluvial land in the valleys, the soil over 
this granitic region b sandy or gravelly. On the uplands 
I don’t think that I saw a field of 15 acres in extent which did 
not contain larg^e numbers of boulders on the surface. I saw hun- 
dreds of acres in cultivation in New England, and Mr Horace 
Greeley assured me there were thousands over which one might 
almost step from one large boulder to another, and never touch the 
soil. There did not appear to be one-tenth part of the improved 
w reclaimed land under crops, as pasture seems to pay better. 
Very little wheat is^ raised m this region — the principal crops 
being potatoes, Indian-com, and oata It is rather out of the 
onestion to talk, as is frequently done, about these soils having 
be^ exhausted, for the truth is, there never was much to 
exhi^t. 
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These primary soils north of Long Island, and south of the St 
Lawrence, cover an area little short of 100,000 square miles, or 
64,000,000 acres. Large as is this area, it is small in com- 
parison with the immense extension of primary rocks in the British 
possessions north of the St Lawrence and the lakes. Sir W. E. 
Logan, the well-known Canadian geologist, and the United States 
geologists, have pretty accurately traced out the southern boun- 
dary-line of this granitic region for a distance of about 2000 miles. 
From the 100th longitude and 44th latitude, it takes an easterly 
direction through Minnesota tod Wisconsin, and, crossing into 
Upper Canada at the south-east corner of Lake Superior, it follows 
the north shore of the Georgian Bay, then, running almost due east, 
touches the St Lawrence a little below Kingston : from this point 
it retires a short distance from the river as fair down as forty miles 
below Quebec, and then the north shore of the river and Gulf of 
St Lawrence lead out this boundary line to the Labrador coast. 
The distance to which this primary formation stretches towards 
the north has not been ascertained ; hut, according to Mackenzie 
the traveller, the shores of Hudson Bay are formed of the same 
materials. 

Throughout these primary formations in the British Possessions, 
the soil, according to all accounts, as well as from what I saw of 
it, is as poor as in the New England States. The fertile land of 
Canada, you will thus readily perceive, must be greatly circum- 
scribed by the predominance of the granitic formations. Indeed, 
the only soils which have any claim to be considered naturally fer- 
tile in Canada are those which rest upon the secondary formations. 
In Lower Canada these formations are hemmed in by the granite 
on both sides. From Kingston to the mouth of the St Lawrence 
the narrow strips of secondary rocks, taking in both sides of the 
river, nowhere measure more than 50 miles in breadth,, and 
their average breadth -is not one half of this. 

The Trenton limestone, a member of the lower silurian, which 
is only somewhat sparingly developed, is the most friendly to 
vegetation, for it seems to sweeten the soil wherever it prevails* 
But there is only a comparatively small area of land of good 
natural fertility in Lower Canada. The limestone soils seem to 

S iy better under pasture, than cropping them to a great extent. 

pposite Montreal, the flats of the St Lawrence, consisting of a 
poor cream-coloured clay, are about 9 miles in breadth, and exlead 
a considerable way down the river. " * 

The state of subdivision of land in Lower Canada is not favour- 
able to productive farming. Being originally a French colony, 
the greater part of the land is in possession of the descendtots of 
the French. The farm-houses are either built along the river sides, 
or on both sides of the roads or concessions." The farms are fre- 
quently not more than 40 yards in breadth, though upwards of a 
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mile ia lengtli* The farm-houses thus line the road-sides so 
thicklf that they_ have the appearance of long straggling villages, 
some of them being upwards of 30 miles in length. Under such a 
defective system of agricaltare, Lower Canada is producing much 
less than it formerly did* 

I may mention that little or no autumn wheat is raised in the 
valley of the St Lawrence. The physical condition of the soil in 
America^ in consequence of the extreme climate, has a much 
greater influence tlian it has in Britain. The same thing holds 
with respect to New Brunswick, where spring wheat is alone grown. 

The area capable of growing autumn wheat in America is not 
a large one, as the soil requires to be of a particular description. 
The best wheat re^on west of the Alleg^hanies lies between the 
41st and 44th parallel of latitude. Beginning at the higher lati- 
tude at Kingston, and in the lower south from the east shore of 
Lake Ontario, it stretches westwards into the territory of Minnesota 
and the State of Iowa. This region must be regarded as the 
northern portion of the vast plateau of the Mississippi valley. This 
plateau comprehends the north-west parts of the State of New 
York and of Pennsylvania, all the productive lands of Canada 
West, and of Michigan, a great part of the States of Wisconsin, 
Iowa, Missouri, and Kentucky, besides the whole of the States of 
Illinois, Indiana, and Ohio. This surface is mostly drained by the 
Ohio and Misrissippt rivers, and is from 700 to SOO feet above the 
level of the sea. In length it is about 800 miles, or as far as from 
Edinburgh to Bordeaux, and in breadth about 600 miles j even 
the table-land has an easy slope of about a foot to a mile on both 
sides of the Slississippi towards the Gulf of Mexico. 

Professor Twitchell, of Cincinnati Observatory, assured me that 
there was not a difference of 100 feet betwixt the spot upon which 
the observatory was built and any part of the country due north- 
wards to Lake Erie, and that it was almost as level right west 
to St Louis, a distance of 360 miles. 

One feature of this table-land is worthy of observation. The 
Ohio, Missouri, and Mississippi, as well as several of the other 
lar^e rivers, have cut for themselves deep channels out of its 
horisonfal strata. The consequence is, that the banks of these 
large rivers are everywhere somewhat precipitous, and the action 
of the side-streams has had the effect of breaking the country in 
their vicinity into a series of rounded hills or hillocks. The table- 
land at Cincinnati, for example, is about 800 feet above the level 
of the sea, while the Oliio there is only 400 feet; and thus the river 
is closed in on both sides by hills or banks about 400 feet in 
height. It is upon these hills, in the neighbourhood of Cincinnati, 
that the culture of the grape is extending so rapidly. 

The geological strata over this vast table-land are nearly horl- 
s»mtaL The sandstones, shales, and limestones of the upper 
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Silurian, the carboniferous limestone, and the coal-measures, divide 
this plateau amongst them. Time will not permit me to descend 
to particulars. There are elements, too, that have exercised a great 
influence in disturbing the connection between the nature of the 
underlying rocks and the nature of the soils. 

Shortly after landing at Boston, I had the pleasure of an inter- 
view with Agassiz. In running over the map of North America, 
and giving me an outline of the agricultural geology, he said 
“ You must bear in mind that the underlying rocks, in all parts of 
the country over which you propose to travel, is one vast polished 
surface as far south as Cincinnati.'” The same agents that have 
polished the rocks have broken up many of them, and ground 
them into gravels and sands. Indeed, sands, gravels, and other 
drift-materials, cover the larger portion of this table-land as 
far south as the Ohio ; and, unless along the margins of some 
of the rivers, I saw very little land in the Western States, or 
Canada, that impressed me as being of great natural fertility. 
There was none that had the appearance of being so enduring in 
fertility as some of the ti'ap-loams in Fife and in the Lothians. 
But I had not gone far over the wheat region of North America, 
before I was led to suspect that the peculiarities of the 
American climate have a great influence in modifying the ideas 
which we entertain respecting the qualities of land best suited for 
wheat. 

You have heard of the valley of the Genesee being a fine wheat 
region, and so it really is. But a large portion of Genesee soils 
would not be envied by a Scotch farmer. What is called the valley 
of the Genesee, does not consist of a fine level strcdh of rich land, . 
but is a part of the vast plateau that stretches into the valley of 
the Mississippi. Its surface is undulating, and covered with 
sands, gravels, and boulder-clay. I drove through the township 
of Caledonia, and found the soil as stony and gravelly, and of as 
thin a mould, as the twenty-shillings-an-acre soils resting on the 
northern gravel-drifts in Fife or Forfar. Yet these limestone 
gravels in the Genesee district are so genial to the growth of wheat 
and red clover, that these two crops are grown alternately. Thus 
wheat and red clover is the common rotation in the Genesee 
valley. You can easily imagine the crops of wheat will vary 
on such light land. Under good cultivation tlie yield of wheat is 
from 18 to 30 bushels to the acre. Caledonia township, chiefly 
settled by Scotchmen, is particularly stony, and in some parts the 
borders of the fields have a pretty wide space round and round 
piled up with gravel stones. Yet on such light gravelly soils the 
appearance of the red clover layers was universally fine. . 

I also visited the township of Riga, west from Eochester, 
where the soil consists of a light sandy loam, very genial to 
the growth of wheat and red clover in alternate years. The^ 
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mould u deeper tiiun in Caledoma, and ps^cular fields some- 
times produce 50 bushels to the acre. These soils had no in- 
dications of being particularly rich, so far as one could judge by 
the eye, but the most of the farmers have nearly one half of their 
arable lands in wheat every year. The fanners in this part of 
America have a portion of their lands in timber for providing them 
with fuel, and generally a field or two in permanent pasture ; yet 
it is quite common, in the Genesee district, to have one third of the 
holding sown with wheat. 

/ It is evident that the productive powers of a district for raising 
wheat depend quite as much upon the frequency with which 
wheat crops can be repeated as upon the larger crops that can 
only be obtained at longer intervals. The wheat-exporting districts 
in America are confined to particular parts, which yield what we 
would consider small crops, but these crops can be had every other 
year. 

The granitic soils, on the other hand, soon become too loose 
for wheat, which is little grown on these unless the land has 
rested in pasture. The Agricultural Statistics furnish some curious 
results when we contrast the quantity of wheat grown on the 
granitic soils of the seaboard with that on the limestone gravels 
and sands of the Genesee valley. Thus the township of Biiga, 
having an area of 36 square miles, or 23,04*0 acres, proauced more 
wheat in 1850 than the State of Massachusetts with its 4,992,000 
acrea The county of Monroe, of which Eochester is the capital, 
having an area of 720 miles, or 460,800 acres, produced in the 
same year 1,441,655 bushels of wheat, a quantity larger than was 
produced over the whole New England States, or even the whole 
of the 64,000,000 acres of primary soils between Long Island and 
the St Lawrence. 

Many ol these light gravelly lands in the Genesee districts have 
hem Iweiit]^ to forty years in cultLvaUon, and I have heard 
some good authorities say that under proper management litey are 
as productive as ever they were. 

The limestone gravels of the Genesee district are almost as 
genial to the growth of red clover as some of our best soils are to 
the growth of grasses. I heard no complaints of clover sickness 
in that district, but gypsum has almost everywhere a great influ- 
ence in increasing its vigour. 

No doubt the productive qualities of the American light lands 
for the growth of wheat are owing to their remarkable adaptation 
for bearing clover, but it soon became evident to me that wheat 
can be more easily raised on secondary lands in America than in 
Scotland. The best wheat-lands in America are of a sandy or 
^avelly nature; wheat is apt to grow too rank and luxuriant on 
rich soils, which are invariably planted with Indian-com. The 
fact of wheat growing too luxuriant on rich soils is of itself 
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sufficient to demonstrate that it can be easier raised upon secondaiy 
soils than with us. If you will just consider for a moment the 
peculiarities of the climate of Scotland and of America, the expla- 
nation of the phenomena is not difficult. 

The American farmers sow their wheat on their light lands very- 
early in autumn ; and, before the frosts set in, the plants are 
thickly matted over the ground. Scotch farmers, on the other 
hand, look upon wheat that is thick and forward in autumn, on 
light soils, as little else than ruined ; they are induced to sow late 
for the purpose of obtaining growth in summer, because, among 
other reasons, it is found tliat all plants that are forced early 
forward in our cold springs require a much larger quantity of 
manure. But again, the American farmer falls back upon autumn 
growth for the production of wheat, on the same principle that you 
would fall back on summer and autumn growth for the production 
of a crop of turnip seed. This is a fine illustration of Liebig's 
law, that time is equivalent to manure (ammonia and carbonic 
acid). A modification of the same principle, I hold, is the only 
consistent explanation of the Lois Weedon wheat experiments. 
At Lois Weedon the extra cultivation which the land receives is 
contingent to success ; on the American light soils it is not* The 
winters are very cold in America, and spring can hardly be said to 
exist j for vegetation is completely kept in check till May, when 
summer bursts out at once. During the season in which the 
wheat grows, the rains, according to Dr Dwight, principally fall in 
thunder-showers with a hot and moist atmosphere. Under such 
conditions you can easily perceive that vegetation will advance with 
vigour, and that less manure (ammonia) is required to grow a 
certain number of bushels of wheat in Canada than in Scotland. 
Just contrast the fervid weather of May and June in Canada, 
with the lukewarm weather of the same months in Scotland, and 
you cannot fail to recognise the elements that render the maxims 
of the Canadian farmer very different, with respect to raising wheat, 
from our own. It would require a good deal of time to analyse 
these peculiarities by giving thermometrical figures ; but I cannot 
resist quoting tlie language of the eloquent Volney, with respect to 
the total suspension of vegetation in winter and spring, and its 
rapid advance in summer. 

It is not till May (says Volney), even in the latitudes 36® and 37* 
that the forest becomes green ; a delay the more surprising, as the siin’s 
rays are insufferably ■ hot towards the last of April, and tbe differen<» 
in seasons between Virginia and Canada is not more than ten days, fixe tlie 
leaves are unfolded at Quebec by the 15th May, only twenty-ffve days after 
breoMng-up. The change is so great that it seems as if a carpet of 
verdure was suddenly spread out on a floor 800 miles in extent. Hence it 
. is that, as travellers have often observed, the United States know no spring ; 
the tranntion is immediate from severe cold to scorching heat» and the 
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incoBgraons assemblage is constantly seen, of a freezing wind and a burning 
sun, a wintry landscape and a summer sky. 

When at length Tegetation receives a start, its progress is extremely 
rapid. Blossoms are quickly followed by fruity and fruit reaches maturity 
much more speedily than with ns.* 

To show you the influence of this rapid increase of temperature 
on the wheat plant, I may-^mention that, so far as I qpuld learn, 
the common Tarieties of winter wheat cannot be sown in spring 
in any part of America. Wben they are sown at this season, 
tSey have no tendency to seed that year. The spring wheat that 
r saw in America was chiefly a red-awned variety, very similar 
in appearance to our April wheat. 

But many of you will, no doubt, wonder how the land can be 
kept clean in the Genesee district under a rotation of wheat and 
dover without any fallow crop intervening ; nevertheless, under 
good management it can be so. The clover fields, which are to be 
sown with wheat in autumn, are broken up by a deep farrow in 
June and July. By this means the roots of the perennial weeds 
are subjected to the broiling heats of those months, and the sur- 
face is repeatedly scarified during the diy intervals of the weather. 
These operations have the efiect of destroying most of the weeds. 
This economical system of management pursued in the Genesee 
district is gradually extending throughout the Western States 
and Canada, wherever the soil is similar in its nature. 

Perhaps the spirit of farming in the Genesee district will be best 
illustrated by the mode of letting land. Mr Wadsworth's estate, 
which I visited, consists of 30,000 acres — only a small portion 
of which he farms himself. The common rent for the uplands 
is 8 bushels of wheat, but no rent is paid for the clover lands. 
To plough down the clover may look a very wasteful practice ; 
yet you look into the practical economy of the Genesee 

{arming, it is difficult to say how, in the mean time, they could 
follow a better system. 

THie size of the farms in the Genesee country is usually flrom 
100 to 300 acres. A large portion of the land is well cultivated. 
I may mention that the agricultural horses in this district are a 
fine race of animals — such, indeed, as any of our noblemen would 
consider suitable for their carriages. 

As one travels to the westward, through Upper Canada, Ohio, 
and Michigan, great stretches of sands and gravels are found; 
very seldom, however, approaching to the character of rich loams. 
These form the soils best adapted for wheat. The country having 
been^ settled more recently, there are few districts where the 
farming has assumed the systematic culture that prevails in the 
Genesee^ country. Throughout the wheat region the summer 
dimate is very similar as to temperature and rains. 

* VOLSBT, View, Chapter hu 
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The prairie countiy forms a great feature in the American con- 
tinent. Aline drawn from the centre of Southern Michigan to 
St Louis, and extending to Texas, would form a rough bound- 
arjr betwixt the wooded . and the treeless country ; for west of 
this line the timber is generally very stunted, unless along the 
margins of the rivers ; whereas the Atlantic board, ft»r 600 miles 
inland, was everywhere densely clothed with timber when it 
was discovered by Europeans. 

The surface of the prairies is undulating, somewhat resembling 
that of our northern drifts. The greater part of it is dry. and may 
be ploughed at once. I believe that the prairies of Indiana and 
Illinois are more destitute of timber than any part of the prairie 
region. This want of timber has been the chief obstacle to Euro- 
peans settling upon them. At the present moment the great 
streams of emigrants from Europe are flowing into the States of 
Iowa and Wisconsin and the territory of Minnesota. In these 
parts, land on which prairie and woodland are intermixed can 
still be got at the government price. 

The prairies are covered with a vegetable mould, from a foot to 
a foot and a half in depth, which is evidently an accumulation 
arising from the decay of the natural grasses. This mould varies 
much in fertility, according to the character of the subsoil. Some 
of it inclines to a peaty nature. I saw prairie land that had borne 
twelve crops of oats in succession, and the last one had been 
rather too luxuriant. Indian-corn can also be raised for many 
years in succession in these soils. 

Owing to the loose nature of the prairie soils, they are not well 
adapted for the growth of winter wheat. This crop is pretty 
sure for a year or two when the land is first broken up, as the 
roots of the wheat fix themselves among the decaying roots of 
the grasses and shrubby plants ; but after the prairie soils have 
been cultivated for some time, the young plants are very liable to 
be destroyed in winter. Spring wheat is now principally culti- 
vated. The prairie regions, if I mistake not, will prove most pro- 
ductive for grain. They are not so for pasturage. The dry 
improved prairie-lands sown down with timothy will not yield 
more than a ton of hay to the acre ; but the same soils under 
tillage will yield 6 quarters of oats or Indian-corn for many years 
in succession. 

There are no perennial weeds as yet in the prairies, which 
renders them easily cultivated. A Yankee farmer, who had settled 
in the prairies of Illinois, maintained that be would, with some 
assistance in harvesting the cereals, manage 100 acres of grain 
crops — wheat, oats, and Indian-corn — and save a quantity of hay 
besides. This may he a little overstated, but in some instances 
I found one man and a pair of horses managing 25 acres of 
Indian-com, and 40 acres of oats and wheat. 
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The ifext s^cnllural zone into which I have dirided the Missis- 
mppi ydley, lies between the 39th and 41st parallels of latitude. 
In this belt it is very common for wheat and Indian-corn to be 
rsdaed alternately. This corr^ponds to the Indian-^om region in 
the south of France, which was so much extolled by Arthur Young.* 
Indian-corn yields abundantly both in the north-west part of the 
State of New York, and in Canada West, but it is raised very 
sparingly on the wh^ soils of those regions. One day I happened 
to meet a f&rm&r at a railway station in the Genesee district, and 
on asking him why so little Indian com was raised on the wheat 
srib tiiere in comparison to Ohio? — “ I don’t exactly know,” was 
his reply, ** but a man and a boy will manage 50 acres of corn ^ 
easily in Ohio as they will do 5 acres on the wheat soils of this 
district." I afterwards found that there was a great deal of truth 
in this statement. A full discussion of this point, which my time 
will not permit, would explain certain results brought oOt by the 
agricultural statistics.*]' For example, both the Canadas produced 
little more than 2 million bushels of Indian-corn (2,029,64i4) in 
1850, whereas there are some counties in Ohio which produce as 
mnch. The county of Sangamon, in Illinois, having an area of 
760 square miles, furnished returns for about three and a third 
millions of bushels (3,318,304). The Canadian farmers spoke of 
Indian-com being a valuable crop, hut all complained of the 
expense of raising it 

On the 20th October, when I was about 100 miles south of Lake 

* The most singular circumstance in the preceding minutes, is the infinite im- 
portance of the culture of maize. From Calais to Creisseusac, in Quercy, you never 
once quit fallows : but no sooner do you enter the climate of maize, than fallows 
are abandoned, except on the poorest soils. This is very carious. Till you meet 
maize, very rich soils are fallowed, but never after : perhaps it is the most important 
plant that can he introduced into the agncultuxe of any country, if the climate will 
suli iL It k planted m squares or rows so &r asunder that hns^^ashle Ullage 
niapr be given between Iheim ; fi9idUie£?romnl,thes>cl8Baaedaxidprepemat£hewlE 
of Uie fiunner,l& an invaluable eircumstazioe ; and finally, it is succeed by wheat 
■— Yooug’S Travekt voL ii, p, UO. 

In a very weU written article in the December number of the (httoee Farmer, 
publkhed at Uochester, the editor, my &iend lir Harris, has freely criticised some 
statements which 1 made in my article on Agricultural Meteorology and Physio- 
logy” (which appeared iu the July number of the Joutiial of Agriculiure.) respecting 

productive powers of wheat and Indian-com in America. To these criti- 
cisms I shall take an early opportunity of replying. I am just as much interested in 
the questions which he has tsken up as be professes to be, and shall be glad to dis- 
cuss them with him. The fact that little Indian-com is raised on the wheat soils in 
the neighborhood of Rochester had fully attracted my attention. In my “ Notes on 
Ohio and Michigan*’ that appeared in the last number of the Journal, I pointed out 
that there is more Indian-com raised on the light lands of Michigan than on similar 
soils in the same latitudes, north and south of Lake Ontario. Perhaps Mr Harris 
will, in the mean time, be so good as explain why Indian-com is grown so largely on 
the wheat soils of central Ohio, and why so sparingly on those of New York State. 
Does In^an-^ra destroy more ^monia at Rochester than at Columbus, Ohiol 
ICr Harris, it may be mentioned, is a zetdous advocate of the Bothamsted doctrines. 
I& lowes and he had formerly some correspondence regarding statements made 
bf me.ofi the same subject several years ago^ 
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Erie, in the State of Ohio, I found that the light sandy soils upon 
which Indian-corn had grown were sown with wheat, which was 
finely brairded. In general, the Indian-com was just put up in 
round stocks or “ shucks/' without being tied, unless slightly at the 
top. The land was beautifully clean, and the wheat had only been 

C ' bed in, or in many cases only harrowed in. In this region, a 
el of Indian-corn is usually only one half the price of a bushel 
of wheat. Mr Uhl, of Ypsilanti, Michigan, told me that the 
wheat soils in the Genesee district, when planted with Indian-corn, 
did not pay any rent. On the other hand, I believe ordinary land 
in this region is worth as much in Indian-corn as in wheat. In the 
rich lands of the Scioto Valley, in the neighbourhood of Columbus, 
Ohio, the rent is 20 bushels of Indian-corn an acre, and only 7 of 
wheat, which is a pretty good criterion of the comparative produc- 
tiveness of the two kinds of grain in this region. 

Farther south, again, between the parallels of 39® and 36% is the 
region best suited for Indian-corn. This embraces the southern 
parts of Ohio, Indiana, and Illinois, as well as a considerable 
portion of Kentucky and Tennessee. The soils in this region are 
chiefly derived from the limestone formations, and are the most 
fertile in the United States. The climate here is still more propi- 
tious for Indian-corn, but less so for wheat- Some of the farmers 
say that if wheat is forced beyond 25 bushels an acre, it almost 
always blights. On the best descriptions of soils, where Indian-com 
yields 76 bushels to the acre, wheat only yields 18 bushels. As many 
as 166 bushels of Indian-com have been gathered from an acre of 
land in Kentucky. It is curious, however, that the productive 
powers of Jndia.n corn decrease very rapidly south of Tennessee, 
On the richest sugar-lands on the Mississippi, in latitude SO®, this 
crop rarely reaches 40 bushels to the acre. 

The fact, however, of the best Indian-com region being also the 
best grass region, is one that I was not prepared for. Nevertheless, 
such is the case. The great majority ot the high-priced short- 
horned stock that have been exported from England have gone 
to this region. The rearing of cattle, horses, and mules is largely 
followed. The circumstance of the Kentucky soils being so pro- 
pitious to the growth of grass, renders their fertility easily restored 
when they are overcropped with grain. Unlike our own rich 
pastures, those of Kentucky are almost entirely made up of one 
grass, called the Blue Stem. The want of good grasses in the 
cotton-growing States is a serious one, for the soils there undergo 
rapid deterioration, and their fertility is difficult to restore. 

I may here allude to some peculiarities in the constitution of 
Scotch and of American soils, which form the most difficult pro- 
blems connected with the chemistry of agriculture, I often a^ed. 
those State-geologfets with whom I came in contact what were the 
particular qualities of the Kentucky soils, which rendered them so 
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famous for tlie growth of grass. Lieutenant Maury was of opinion 
that their grazing properties were owing to the limestone mouHs 
being retentive of moisture. That this element is a most im|Jor- 
tant one, I do not doubt, but I am not sure if it is the most' im- 
portant. A certain condition of soils which I wonld call chemical, 
evidently exercises a powerful influence in rendering dififemit; 
kinds of land adapted for different plants. I shall only touch 
upon one branch of the subject here, as it is one in which I was 
much interested in travelling tlirongh America. 

In 1844 1 read a paper before the Trafalgar Agricultural Society 
on the connection tetween the Geology and Agriculture of the 
north of FifiMilure, I then pointed out the existence of an element 
that has an extraordinary influence in deteriorating the quality of 
some of the soils in that district, as well as in many other parts 
of Scotland. It also exists, I believe, to a considerable extent, in 
England, though I am not aware of its having been particularly 
noticed by agricultural geologists. 

In many parts of this country there are no two terms more in 
use among practical men to designate the quality of soils, than 
“ shaip ” and deaf,” but we have as yet got no chemical defini- 
tion 01 these terms. Many of you know a “ sharp ” soil from a 
^^deaf” one by the eye, and how much less nutritious grasses and 
green crops are that grow npon “ deaf” soils, in comparison with 
l&ose that grow upon *^shar{>/' In general, *^deaf” soils are 
owing to the compounds of iron being in particular states of 
oxidation. The protoxides of iron impart the dull brown colour to 
many of our soils, and render them not only poor, but most ungrate- 
ful These oxides of iron, I hold, are not so positively as negatively 
bad, inasmuch as they only seem to act injuriously on plants, by 
interfering with the Wealthy functions of the roots of our culti- 
vated plants, sealing or locking up the alkaline and earthy 
matters which are essential to their growth. 

It is a singular fact that all the American soils are sharp, and 
entirely devoid of that dull brown tinge peculiar to our moory 
soils, which many of us regard "with abhorrence. I have questioned 
some of our geologists who have travelled in foreign lands regarding 
Ais irony deposit in the soil ; for it is not only a most interesting 
agricultural, but geological problem. The only geologist who has 
^ven^ a theory for its formation is Hugh Miller, and it is one 
in which, the more I have thought, the more I am inclined to con- 
cur.* He, in his “ Old Bed Sandstone/^ has assigned its 
presence as owing to the growth of heath. As to the existence of 

— — ■ ■■■ ' — ' ' i 

* The soil tm the higher grounds is moorj barren, a consequenee, in great 

ef a hard feirngtnoiifl pan, which interposes like a paved floor between the diluvium 
awd the nppCT moald,. and whieh prevents the roots of the vegetation from sWflcmg 
diWwwards into the teaaeieas subsoil. From its impervious chm^er^lwo^iihas 
Ihe eAm el readenag the snrfluse a bog for one half year, aadaB paridann-bshed 
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this ironj deposit, I questioned Agassiz and all the other American 
geologists with whom I came in contact ; and my attention was con- 
stantly directed to it in travelling over the country ; but though I 
did see some spots of black sand on the hill of St Hilaire, in the 
neighbourhood of Montreal, I believe there are no soils in America 
that correspond to our deaf moory ones. It serves greatly to sup- 
port the views of the author of the Old Bed Sandstone,” on this 
question, when we reflect that there are no heaths in America, 
and there are no moory soils. Poor as the New England soils 
are for grain crops, there is something about them genial to 
vegetation. It was quite surprising to me to see the quantities of 
beautiful apples that the orchards were bearing, though the soils 
were the veriest types of sterility. 

On the other hand, it is well known that the red loams are par- 
ticularly genial to the plants we cultivate. The Londoners soon 
found out that the red moulds ” of East Lothian produced a 
superior quality of potatoes. Our red soils, as a general rule, are 
sharp,” and produce nutritive grasses and sound pastures. Liebig 
supposes that the fertility of the red soil arises from the peroxide of 
iron (to which their colour is due) absorbing ammonia. There is 
something, however, more than this. I suspect that our vege- 
table physiologists are at fault in supposing that plants absorb 
their food mechanically, along with water. The process is appa- 
rently a chemical one. The protoxides lock up the earthy matter 
necessary to the healthy growth of plants, while the perosides, 
by being favourable to the healthy functions of the roots, have 
virtually a contraiy effect. When we come to discuss the chemis- 
try of poor Scottish soils, we shall find these questions on the 
threshold of that subject. Finger-and-toe in turnips, and some 
other diseases of plants, are apparently somewhat kindi'ed in their 
character. The particular condition in which the vegetable matter 
exists in the soil interferes with the roots absorbing those sub- 
stances, which are essential to their healthy growth. Lime, I am 
led to think, cures finger-and-toe, by correcting the particular de- 


waste for the other. It Is not improbable that the heaths, which, must bare grown 
and deea;^ed on these heights for many ages, may have been main agents in the for- 
mation of this pavement of barrenness. Of all plants they are said to contain. the 
most iron. Aooordiag to Pouroroy, a full twelfth part of the weight of oak, when 
dried, is owing to the presence of this almost universally diffused metal ; and the 
proportion in our common heaths is still larger. It seems easy to conceire how that, 
as generation after generation withered on these heights, and were slowly resolv^ 
into a little mossy dust, the minute metallic particles which they had confined 
wonld be carried downwards by the rains through the lighter stratum of soil, till, 
reaching the impermeable platform of tenacious clay beneath, they would gradually 
accumuiate there, and at length bind its upper layer, as is the nature of ferruginous 
oxide, into a continuous stony crust, ^g iron, and the clay ironstone so abundant 
in the coal-measures, and do extensively employed in our iron- works, seem to have 
owed their accumnlatlon in layers and nodules to a somewhat similar procera, through 
the agency of vegetation. — M xllbk's OH Bed 2d edition, page IBd. 
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eompoffltion Krfaieh tli^ ^^getable matter is undergoing. So it is, 
perhaps, *with the limestone moulds of Kentucky, promoting 
the h^tfay functions of the roots of the blue-stem grass. As we 
go south, we get out of the limestone region, and the country 
becomes very poor for pasture. 

The next great agricultural division of America is that which 
is occupied by the ridges of the Alleghany Mountains, extending 
from New York State to Alabama. The elevation of this moui^ 
tmn chain varies from 2000 to 6000 feet in height. The country 
is broken and hilly, so that it is more suited for pasture than for 
mop|nn^. Throughout its extent there are many transverse and 
lon^tudinai valleys, which are very productive, more especially 
in the limestone districts of Virginia and Pennsylvania. 

The soils of New Jersey are generally poor and sandy. The 
counties of York and Lancaster in Pennsylvania, a little to the 
north of Philadelphia, rest upon the limestone rocks, and though 
these lands have been long in cultivation, they are still productive 
of wheat and red clover. The small States of Maryland and 
Delaware contain the richest lands on the Atlantic seaboard. The 
former is still very productive of wheat and tobacco. Virginia, 
which is about the size of England, is, on the whole, naturally a 
poor State. 

By the map you will perceive that the wheat and Indian-com 
produring districts leave the Atlantic seaboard id Virginia, and 
skirt, ai a narrow belt, along the flanks of the Alleghenies through 
the Carolinas, Georgia, and Alabama. The increase of tempe- 
rature in these Southern States renders the coast unsuited for the 
growth of wheat, and it is only after an elevation of 1000 feet is 
attained that this crop is cultivated to any extent ; and the yield 
per acre even then is veiy small. 

Along the coast, in the southern part of Virginia, the cotton 
plant is cultivated for domestic manufactures. In North Carolina 
it is raised for export, and in South Carolina, Georgia, Alabama, 
and Mississippi, it be^mes the great agricultural staple.* In thse 
United States there are now nearly 4,05[),000 bales of cotton raised 
annually ; and as the most competent authorities assured me that 
the quantity of cotton fibre would not, on the average, exceed 
200 Ih, or half a bale to the acre, there must be nearly 8,000,000 
of acres of land annually under cotton. That the yield per acre is 
not greater than this, I could readily believe, as the most of the 


• The Statistical Heturas of 1850 giTS 
these States, as — 

the namher of bales (400 lb. eaoh) for 

Virginia, . 

3,947 

Mississippi, 

. 484,293 

North Cmlina, 

73,849 1 

Louisiana, . 

. 178,787 

South Carolina, 

300,901 1 

Texas, 

57,596 

€ieox^ia, 

490,091 ; 

Arttansas, . 

66,346 ■ 

Florida, 

45,131 j 

Tennessee, . 


'''''''''' Ahdrihaia, . 

• 

564,429 1 

Kenineky, . 

758 
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cotton-lands of the Southern States are of no great natural 
fertility. 

The cotton soils of the Oarollnas, Georgia, and part of those of 
Alabama, rest upon the primaiy and tertiary formations. In 
general they consist of a sandy clay; and it is a carious fact, that 
the lithological characters of the soils derived from these two for- 
mations are very similar in appearance. The primary rocks in 
these regions have not been subjected to denudation as they 
have been in the north, for the gneiss and mica schists have, in 
many cases, decomposed in situ to great depths. The tertiary 
clays appeared to me to be a i-e-formation of the primary materials. 
A basin of cretaceous soils in Alabama affords the best cotton lands 
in the south. The post-tertiary soils of the Natchez uplands are 
also fine cotton-lands. But the Inost productive cotton-lands are 
along the banks of the Mississippi and its tributaries. 

The larger portions of the upland cotton soils, however, are not 
by any means of great natural fertility. They are very subject to 
washing by the rains, and none of them bear good pastures, so 
that they are of little value when they are allowed to rest The 
cotton-lands, for this reason, undergo rapid deterioration. 

The cotton-plant is cultivated as an annual in the United States, 
as the frosts of winter kill it But under the climatic conditions of 
the country, it is very productive of fibre. It requires a high summer 
temperature, and, like our cereals, it must have showers throughout 
the growing season, which extends from May till November. 

. It .is a remarkable feature, influencing the agriculture of the 
lower latitudes of the American continent, that they are abun-^ 
dantly supplied by summer rains. On the other band, it is almost 
rainless in summer betwixt the parallel of 18® and 40® in Africa and 
Europe. Hence no cotton or sugar-cane is grown nnless the soil is 
irrigated. And throughout the same latitudes in the Atlantic, 
more especially about the 30th parallel, the sky at that season is 
generally without a cloud, and the sea is usually so calm that one 
might cross in an open boat from the African to the American 
continent. But as the American continent is reached, so is the 
region of storms and fertility. The West India Islands have their 
hurricanes and their luxuriant cane-fields — the Mississippi valley 
its summer tornadoes and its cotton and Indian-com. From the 
Gulf of Mexico to onr possessions in North America, the whole 
country is liberally watered by summer rains. There is no break 
in the vast rainy region. After fully considering Espy^s tbecay 
• of the trade-winds, and of the calms of Cancer, I am ready to 
admit that it is a most simple and beautiful addition to the sdence 
of meteorology. At the same time^ I am persuaded that the 
nicely-adjusted forces which exist in the belt of hi^h barome- 
ter in the Atlantic, do not exist on the American continent The 
United States and Canada owe their fertility to the abnormal 
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coarse of the tropical winds* The aerial currents, hot and moist 
from the equatorial zone, after crossing the Caribbean Sea and 
Gkilf of Mexico, Eow northwards in summer over the continent, 
almost with the regularity of a monsoon. In this view, which I 
early adapted in investigating the laws that govern the climate of 
North Ainerica, I found that 1 had been so far anticipated by 
Volney. It now seems rather strange that this fundamental el^ 
meat in the climatology of the country has been so much oves?- 
lookeiL Sometimes one cannot help feeling provoked at the assnr- 
anoe of a certain school of meteorologists, who quote all manner 
of contradictory authorities, and who have entirely abandoned the 
diacmssion of the subject on strictly scientific gi'ounds. 

The productive land of the cotton region is greatly restricted by 
the post-tertiarv formation that *forms a broad fringe along the 
coasts of the Atlantic and Gulf of Mexico. From the southern 
part of Virginia to the extremity of Florida, and from this point 
northwards and westwards to the Mississippi, a distance of about 
1700 miles, is a belt, varying from 100 to 150 miles in breadth, 
consisting of little else than loose sand. This vast extent of coun- 
try is covered by the long-leaved pine, which is very similar in 
appearance to our Scotch fir of about 60 years’ growth. This 
formation goes under the name of the Pine-Barrens, and I believe 
fetches into Texas. 

The sea-islaiid, or long staple variety of cotton, is cultivated 
along the coast from the 63d degree of latitude southwards, and to 
the distance of 20 miles inland. Tlie soil is also very poor and 
sandy* and the produce per acre does not average more than 150 
lb. The price, however, varies from Is. to 3s. a pound, according 
to the care witii which the seed has been selected, and its culture 
attended to. The mud of the salt marshes is largely used for 
manure, and by this means the fertility of the soil is maintamed. 

The rivers from the Alleghany Mountains have dug for them- 
selves chaiiuels out of the loose materials that compose the pne- 
barrens. Along the rivers there are narrow strips of rich-alluvial 
clay. On these rich lands rice is grown where the tides are fresh, 
and thus suited to irrigate the crop, and cotton or sugar where the 
land is eiiihanked and under dry culture. The most of the sugar- 
cane, however, is raised on the rich bottom-lands of the Missis- 
sippi, as far up as the 31st degree of latitude. The soil capable 
of raising sugar in Louisiana is entirely confined to the banks of 
the river and its branches in the delta; and I believe that the land 
capable of raising it in this State is now nearly all taken up. 
To the westwards in Texas there are, it is said, a considerable 
extent of cine- lands. Florida also grows sugar-cane; but this 
is the poorest of the Soutliem States, and the alluvial soils along 
the rivers are of secondary quality. 

The facilities that exist for transporting the produce from the 
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interior to the seaboard, are of great importance to American 
agriculture, and may now be shortly noticed. Beginning with 
the States south of Pennsylvania, the rivers are navigable for 
steamers as far as the primary or secondary formations, which 
are from 100 to 150 miles in a straight line from the coast. 
This, you will perceive, is of immense advantage for conveying 
the upland cotton to the shipping ports. The rivers that flow into 
the Gulf of Mexico are also navigable for a great way from their 
mouths. The Alabama is navigaWe for steamers through a wind- 
ing course of 500 miles. The Mississippi and its tributaries have 
no loss than 25,000 miles navigable by steamers. The cotton and 
sugar are all sent down to Isew Orleans, and thence exported. 
The grain raised in the States north of the Ohio river finds its 
way eastwards to the Atlantic towns by canals or railways, or by 
the St Lawrence to Europe. 

Canals and railways nave already contributed a vast deal for 
advancingthe interestsof the Western States; the conveyingof ^ain 
for any distance by waggons being out of the question. Indeed, the 
rapid rise of the western country is mainly owing to the improved 
means of communication. Lieut Maury assured me that the first 
settlers on the Ohio only got one crop in two years. It took one 
year for them to raise it, and another to take it down to New Or- 
leans on rafts, and return home across the country. I was introduced 
to a gentleman having a fine estate of 6000 acres on the Scioto, 
Ohio, who informed me that when he was at college, Indian-corn 
onlj brought from 2Jd. to 3d. a bushel, and this was the only 
article the farmer could sell. For the ten years preceding the 
autumn of 1854 the average price of Indian-com for the last ten 
years in Sonthem Indiana was from 8d. to lOd. a-bushel. Bail- 
ways have now been opened, and raised the prices. The price 
of Indian-com is still regulated by its value for feeding pigs, 
cattle, and mules. In all those districts that are not accessible 
to railways or canals, the bulk of the produce “ travels to market 
on its own feet,” in the shape of cattle and mules. In Southern 
Indiana and Illinois the most of the Indian-corn, oats, and some- 
times a portion of the wheat, is what the farmers call hogged 
down,” and never gathered. Bacon, being a comparatively high- 
priced article, bears a much longer carriage. 

The agricultural produce of the States north of the Ohio seeks its 
way by canals or railways to the lakes. In 1850 Illinois had 
100 miles of canals communicating with the Lakes. At the same 
time Indiana had 600 miles, and Ohio 700. New York State had 
also then 900 miles of canals open. Freights are less upon the 
canals than on the. rivers or the lakes. Some vessels have been 
freighted at Chicago, at the south end of Lake Michi^n, and gone 
to Europe direct. The great bulk of the produce of the Western 

TEANS.— MABCH 1857. ' 2R 
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States, howeveTj is conveyed from Buffalo through the Brie canal 
to Albany on the Hudson, and thence to New York. 

The Erie canal is 364 miles in length, and the cost of carrying 
a bushel of wheat this distance varies from Is. to Is. 6d. The 
country through which this canal passes is so level that there are 
two stretches of 70 miles without a lock. 

The Pennsylvania canal, which connects the Susquehanna 
wilh the Ohio, has a break over which the barges are transported 
on a railway, but it opens up a channel for the conveyance of 
agricultural produce. It costs lOd. a-bushel to carry wheat from 
the centre of the State of Pennsylvania to Philadelphia. On the 
western borders of this State the price of wheat is often little 
more than the half of what it is on the seaboard. It takes from 
£4 to £5 a ton to transport wheat by railway from Cincinnati to 
the Atlantic towns. 

It would be easy to show you that the prices of wheat can never 
rise very high along the lower Ohio until there is more local con- 
sumption. Were the prices of wheat to remain as high in the At- 
lantic States as they were in 1854 (8s. to 9s. a bushel), a great 
stimulus to the production of wheat in the Western States would be 
given, because this grain could no doubt be sown largely instead 
of Indian-com. The difficulty that the American farmer has to 
contend with, is not so much the raising of grain as trans- 
porting it to market. The rise in the price of butcher-meat 
over mui couniiy encourages the feeding of stock, and the avoid- 
ing of the long carriage of a bulky article, which sometimes 
does not pay the cost of transpoiiation when the prices fall on the 
seaboard. The wheat-exporting district is very limited on the 
seaboard, where the population is increasing very rapidly. In- 
deed, the most of the supplies for the larger towns are all drawn 
from the interior. Goto pric^, then, must be maintained in 
Europe, if we are to receive gready increased quantities of grain 
from America. With the cotton crop it is different, for, being, a 
liigh-prieed article, it bears the expense of a long carriage. In the 
Southern States it is not uncommon for cotton to he conveyed 150 
miles by waggons before it is put on board the steamers on the rivers. 
To transport wheat this distance by the same means would cost 
more than it was worth. For this reason the cotton crop, by 
balancing the exchanges with foreign countries, contributes more 
to the pi’osperity of the United States than any other, 

I could not think of concluding without thanking Mr Hall Max- 
well, our Secretary, -for the letters of introduction to his agri- 
cultural friends in America, and of availing myself of this oppor- 
tunity of expressing to him the obligations I am under to them, 
as well as many others with whom I came in contact, for the 
^dness and liberality which I experienced in travelling through 
the country. ® ® 
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Edited by John Gamgbb, 

Professor of Anatomy and Phydology in the Tetexinary College, Edinburgh ; 

JAte Lectu^ on Veterinary Medicine and Surgery in the 
Camden Hall, London. 

[The following observations contain the substance of communications made to the 
Society by Mr James Cowan, late Shepherd at Park, in Renfrewshire.] 

I. ON LOTTPING-ILL AMONG SHEEP. 

The author says that the disease called Loupmg-illy or TrembUfig^ 
is very prevalent in the pastoral districts of the south of Scotland. 
It occurs, more or less severely, every year in Roxburgh, Selkirk, 
a part of Bum&ies and Peeblesshire, extending likewise over large 
tracts of land in the north of England. 

Louping-ill affects sheep at all ages ; it Is sometimes confined 
to ewes; at others, hoggs or year-old sheep are its victims ; whereas 
lambs may suffer, and the older animals resist its attacks. 

The symptoms are various, but nevertheless characteristic. In 
acute eases, an unsteady gait and excited appearance indicated 
by a peculiar brilliancy of the eyes, constitute the first indications 
of disorder. The affected animal separates itself from the rest, or 
follows the flock with difficulty, and is seized with fits. The pre- 
monitory signs are sometimes overlooked, and attention is- first 
drawn to the ailing creature when it is convulsed, prostrate on the 
ground, and struggling; the animal dies in a few hours. The 
malady may be of slow progress; unusual dulness precedes the 
stage of excitement, when the shaking commences, and the fits 
follow, rendering death a matter of certainty, though life may be 
prolonged for some days. 

Mr Cowan says that the posfHtnortem examinations, when the 
disease has been of short duration, reveals an inflamed state of the 
lungs; the stomach and bowels are not much affected, and the 
liyer is so slightly ; the brain is, in general, considerably congested. 
In animals that have home up longer under the attack, the chest 
is found filled with water, or by a semi-fluid brown-coloured jelly ; 
the liver is inflamed and enlarged, and the stomach and bowels are 
much disordered, though not exhibiting the appearances that would 
result from an acute inflammation. Shortly mer death th^e is a 
formation of gas under the skin, outside the diest, behind the fore 
extremities. This same sign of incipient decomposition is apparent 
in braxy and other affections of the digestive organs. 

The most casual observation is alone required to render it ap- 
parent that the disease consists in inflammation of the lungs. 
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Louping-ill occurs mostly about the months of April and May, 
sooner or later according to the character of the season and 
advanced state of the pasture. It occurs in animals that have sub- 
sisted exclusively, during the winter months, on the withered 
herbage and dry heath of the hills, so that, when the season is 
more favourable, the food is richer, and derangement follows. 
Under these circumstances, animals are peculiarly susceptible to 
suffer from sudden •atmospheric changes. The disease, therefore, 
makes its appearance during shifting winds, cold showers, or warm 
days with frost at night. The nature of the pasture has a tendency 
to modify the character of the disease: thus, upon hill-lands, 
where lambs are apt to die after castration, and the older sheep 
from simple cuts received when being shorn, the louping-ill is 
usually very severe: this is particularly the case in some dis- 
tricts of Argyllshire. 

If the stock be extremely reduced during a bad season, the year 
following is marked by an increase in the number of animals 
affected by louping-ill. On a large farm, in the parish of Ettrick, 
much loss was sustained among the sheep during the years of 1838 
and 1839, following the very severe spring of 1837. 

Louping-ill occurs on every variety of rock and soil within the 
districts subject to its attacks. Our author was informed by a 
farmer in Teviotdale, that, within the last ten or fifteen years, the 
malady has decreased, but it is not known from what causa 

The treatment recommended by Mr Cowan consists in bleeding 
at first ; he recommends the exhibition of castor-oil and tartar 
emetic, and under all circumstances the sheep should be placed 
undercover. It is a highly reprehensible practice to let the sheep 
alone, and just keep off them,’^ not only because the ravages 
are great if the acute affection be not checked, but sick animals 
are apt to get injured by falling into burns, drains, or water-boles ; 
and they lose power rapidly, so that they must be mercilessly left 
to perish, or be carried home when it is too late to effect anything 
by treatment. 

When louping-ill has been allowed to run its course for some 
time, or has passed unobserved for some days, it is wrong to bleed, 
and the sheep must be sheltered, and perhaps purged, whereas 
wann gruel should be given to support the vital powers. If it be 
a ewe affected, with a lamb at her side, she cannot nourish the 
latter, as the secretion of the udder is stopped, and the poor animal 
is subject to constant suffering and discomfort from the young 
attempting to draw its usual supply ; besides which the lamb itself 
may suffer and die, wherea.s the mother may eventually recover. 

Mr Cowan mentions an experiment he instituted in 1845, to 
prove that it is essential to adopt some method of treatment in 
louping-ilL In the months of April and May of that year he had six- 
teen cases of louping-ill ; eleven of them were sheltered, pui'ffed, and 
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supported with gruel, and three only of them died. The other 
five were simply sheltered, and the lambs removed from them late ; 
and although they were, from the first, not more severely affected 
than under ordinaiy circumstances, still four of them lost their 
life. Of the eight treated, some presented more alarming symp- 
toms than any of the four that died. 

During certain seasons there is great mortality amongst the 
lambs, and they are not treated with so much success as older 
sheep. If in good condition, they die rapidly, the attack being 
only of a few hours’ duration. They are not unfrequently seen 
playing in groups in the evening, and by next morning several 
are lying dead or dying. These lambs are generally from three to 
five weeks old, and are just beginning to eat a little . grass, and, 
like old sheep, are peculiarly subject to louping-ill when there are 
sudden atmospheric changes, when the days are warm and nights 
frosty, when the wind quickly changes from south or west to east 
or north-east, and there is a rapid lowering of temperature. 

Many lambs are at times lost on arable land, where older sheep 
are not so subject to the malady ; and Mr Cowan has of late years 
observed in Eenfrewshire that it is most prevalent upon rich lands, 
particularly in fields that have received an ample supply of manure 
lor two or three years in succession. On the poorer soils and older 
lees the affection assumed the same character as on the hills of 
Selkirk and Eoxburghshire, and the mortality was greatest in some 
peculiar field where, in previous years, no such disease occurred, 
and where, the year following, the loss would again be only trifling. 
This, says Mr Cowan, shows there' is a combination of causes giv- 
ing rise to the disease, such as the quality of pasture and atmos- 
pheric influences. 

Several diseases of sheep are mistaken for louping-ill. The 
first mentioned is thorter-ill,"' seen in the border counties, 
and which our author says may be called an epilepsy.” It 
is confined to young sheep, and is sometimes seen in lambs at 
birth. Thorter-ill is a disease of the nervous system, especially 
of the brain, and the sheep affected by it fall over when excited 
in the least, and struggle violently before they are able to rise, 
but when on their legs appear quite well. The fits of tliortcr-ill 
occur at distant intervals, and are more frequent as the malady 
advances ; the sheep have either to be killed, or pei'ish by accident. 
Thorter-ill is incurable. 

A form of acute indigestion may be mistaken for louping-ill. 
It prevails amongst lambing ewes brought from the hills^ oj 
that have been driven a considerable^ distance, and put upon 
arable land and rich pasture. The affected animals swell, and a 
green liquid is discharged from the miouth and nostrils ; their stag- 

S ering gait leads to the supposition that thejr have louping-ill. 
Eleeding, a dose of salts or oil, mustard or ginger, and a little 
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turpentme, are the therapeutic means had recourse to with success. 
The best preventive is to place the new stock on comparatively 
poor land, or on grass that has been partly eaten. 

There is a disease of sheep peculiar to hill-pasture, and occur- 
ring only in severe seasons that is spoken of as loup5ng-ilL When 
heavy and long-continued snows have limited the supply of food, 
the ewes that are in lamb, especially those bearing twins, become 
constipated, acquire a staggering and unsteady gait, appear giddy, 
and, if not attended to, lose the strength of their limbs, at 'v^^hich 
stage their recovery is hopeless. When taken in time, they are 
easily cured by simple salts or castor-oil, and feeding them on 
gruel. When it is but a short time they have been affected, Mr 
Cowan has seen them quickly recover by being removed to young 
grass, or where they could get a bite of soft and richer food. 

Two other affections are mentioned as being often called by the 
name of louping-ill : the first is the effusion of watery fluid around 
joints in ill-nourished lambs after a severe winter; the animals 
are rendered permanently lame, or one or more limbs may become 
paralysed. The next disease alluded to is rheumatism, charac- 
terised by swelling of the joints, and, under some circumstances, 
the heart participating in the disease. Sometimes, in louping-ill, 
the joints swell ; but there is no relation between the latter and the 
two former maladies. In lambs that have been partially supported 
by cow's milk there is a tendency to effusion around the joints ; and 
Mr Cowan believes that, unless under exceptional circumstances, 
when it may be absolutely necessary, cow's milk should not he 
given to lambs. 

Our author says that the old adage that prevention is better 
than cure applies with full force to the diseases of sheep, on which 
he has written ; and the whole secret of the preventive treatment 
is keeping the stock in uniformly good condition upon arable land ; 
and although always on the same soil, and subject to changes of 
temperature, slUl they are exempt from its attacks. It is difficult 
to effect this with hill-stock that is so much at the mercy of the 
elements, exposed to all the consequences of stormy winters and 
late springs, during which all human efforts are of little avail in 
accomplishing the desired object spoken of above. There is 
much arable land along the beautiful pastoral vales in the south 
of Scotland that might be made to provide abundant food for 
sheep during the severe seasons of the year. 

Although louping-ill will never be totally eradicated, according 
to Mr Cowan, as it depends on causes that are quite beyond human 
control, still much may be done to prevent it by artificially feeding 
hill-stock during the winter and sprmg seasons, and maintaining 
the animals, so far as circumstances will allow, in a uniformly 
good condition. 

Though somewhat abridged in form, the substance of the essay 
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on lonping-Ill has been reproduced here that its real merits may 
be recognised. It is very true that several maladies receive the 
designation of ^Mouping-ill" and ^‘trembling/" and that these 
terms are used in a very general rather than in a restricted sense. 
Veterinary nosology is very imperfect, and much confusion arises 
from the copious lists of vernacular synonymes for each disease, 
each designation being in itself vague and indefinite. There are 
many affections in which trembling and convulsions ” constitute 
leading if not characteristic symptoms, and febrile disorders are 
mostly ushered in by shivering fits, which vary in duration, and 
which sometimes recur at periodic intervals. Inflammation of the 
lungs in all animals is preceded by various premonitory signs, 
including rigors or violent trembling ; but what is known to 
veterinarians as trembling’^ or loiiping-ill," so far as we are 
aware, is not simple inflammation of the respiratory organs, but a 
disease of the nervous system. 

Mr Oowan is right in saying that the causes of louping-ill are 
such as tend to weaken the constitution. These causes have been 
well investigated by a French veterinarian, Roche Lubin, who, 
during fifteen years engaged in active practice, observed 467 
cases of trembling," called tremhlante in French, and which 
is the true louping - ill of Scotland, Roche Lubin states the 
causes of louping-ill to be abuse of sexual intercourse by the rams, 
the frequent fighting amongst the latter, and any inordinate 
excitement, such as being I’un down savagely by dogs ; loud claps 
of thunder; and in ewes that cannot be stinted, the incessant 
return of sexual desires lays the foundation for this nervous 
disorder. It has been observed after difficult lambing, or abor- 
tions in the# early periods of gestation, after attacks of inflamma- 
tion of the intestines, or after the sudden cure of old-standing 
cutaneous affections. 

It is generally recognised as most common amongst high-bred 
sheep ; nevertheless, high-bred animals in certain climates and 
special localities are quite free from its attacks. Change from 
imperfect winter-keep to highly nourishing diet doubtlessly influ- 
ence its development. It is not, as was once supposed, a contagious 
disease. 

There is no doubt that in Scotland the mortality amongst the 
sheep from louping-ill is most in the months of April and May ; 
and it appears that the Cheviot sheep are more subject to it 
than Leicesters, or" the black-faced breed of the Highlands. I have 
it on reliable authority that louping-ill is much more prevalent 
in certain localities than others, and as an example io be adduced 
is the pasture-land on either side of the Tweed. From Cardrona 
Mains to Melrose, on the south of the river, much of the stock 
perishes from attacks of the disease; whereas along the north 
bank of the Tweed, from Netherhouse opposite Cardrona Mains 
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down a^ain to Melrose, but few cases of it occur annually ; on 
some farms scarcely a sheep in the course of the year will be 
affected. Caberston, on the north side of the above-named river, 
is quite free from louping-ill ; whereas on the farm of Bold and 
Juniper, to the south and opposite Caberston, the losses sustained 
every spring are very great 

The lesions that have frequently been observed in louping-ill 
are those of greater or less organic disease of the brain and spinal 
marrow, consisting in signs of congestion, or exhausted inflamma- 
tion, or softening, especially in the region of the loins. Some 
authorities say that they have often failed to recognise any pecu- 
liar lesion. The emaciation and gehei'al signs of a debilitating 
and life-exhausting malady are present, more especially in chronic 
cases ; and thus the fluid is found in the chest, as it is around and 
within the brain and spinal marrow, and the blood throughout the 
system appears watery. There are many intestinal worms and 
other parasites, as in all cases where the constitution suffers as in 
louping-ill. 

We abstain from saying any more at present, as we trust to 
investigate the subject further, with a view to suggest something 
more definite than has hitherto been spoken of for the prevention 
of the disease. Evidently the mode of feeding should be attended 
to, the animals should be less exposed, less worried, and other 
causes tending to impoverish them should be counteracted with 
ju^mentv , 

. ^ far as treatment is concerned, many persons are opposed to 
bleeding; but they suggest purging and the use of camphor, of 
turpentine, of cream of tartar, of setons and blisters, especially 
over the loins. If the bloodless weak state is induced, tonics should 
be used ; and as worms are often found in the intestines, appro- 
priate medicine should be exhibited. We shall next consider the 
ilssay on — 


n. STURDY IN SHEEP. 

The definition of Sturdy, given by Mr Cowan, is as follows : — 
“ A collection of water in the brain, enclosed in a bag or bags of 
a round or elongated form, varying in size from a pea to a small 
marble ; the water has been discovered by scientific men to sur- 
round a parasite.’’ 

Our author continues to say that sturdy affects only young sheep, 
especially one^ and two year olds, the greater number being at- 
tacked from nine to eighteen months. Symptoms — Modified gait ; 
the feet are lifted quickly and high ; as the disease progresses, the 
head is uplifted, the eyes prominent, the animals are easily startled, 
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and, instead of running, progress by a succession of leaps. They 
now begin to wheel round in a circle, turning round on the same 
side that the brain is affected ; sometimes partial, and often total 
blindness ensues. The bones of the skull become soft, and yield 
to the touch ; they become pierced by absorption, by which time 
the sheep has become emaciated; it is attacked by convulsions, and 
dies. 

There is no proof that sturdy occurs in damp pastures, and it 
occurs in the dry braes of Tweedside, as in the damp bogs of 
Eskdalemuir ; it is as much known in the hard and heathery hills 
on the lower reaches of the Yarrow, as among the dank glens and 
misty cleughs of Ettrickhead and Tima. 

Sturdy prevails more or less in the same place, at different sea- 
sons, without assignable cause ; and it is as frequent now as ever. 
Mr Cowan thinks it is perhaps hereditary, or the result of bad 
nourishment, and exposure of lambs to cold; or, lastly, as the 
result of another disease. 

In alluding to hereditary taint, it is shown how lambs born 
of diseased parents, whatever may be the malady affecting the 
latter, are more subject to many affections ; and instances are ad- 
duced of the occurrence of thorter-ill in the offspring of sheep 
enfeebled by any disease, and especially rot, when flukes are found 
in the ducts of the liver. 

To prove that ill-nursed lambs are very susceptible to attacks of 
sturdy, Mr Cowan points to the fact that the spring of 1837 was 
unusually cold and severe, stock upon hill-land was much reduced, 
dxApalUys (the smallest Iambs are so called) abounded everywhere ; 
farms, noted as peculiarly dry and sound, in Selkirkshire, and en 
which 800 sheep were kept, formed no exception ; the lambs suf- 
fered, and were small and poor; and in the spring and summer 
following, out of seven score kept for stock, there were fifty sheep 
affected with sturdy. The winter of 1838 was likewise severe, 
and the spring following it cold; the hoggs, the produce of that year, 
fell victims to the disease, but not to such an extent as those of the 
previous season, and in succeeding years the malady almost dis- 
appeared. 

Our author remarks that he has seen as many lambs, out of 
twelve or sixteen of the smallest, wintered on low land, affected 
with sturdy, as out of as many score of the best and strongest 
lambs, though wintered on the hills; and he has killed many padley 
Iambs when about a year and a half or two years old, and he has 
found in them bladders of water contained in a seic in various parts 
of the chest and abdomen, and closely resembling the parasitical 
productions of the brain- It is not known if the first bore any 
relation to the latter, but they have been found in animals 
in the condition that is favourable to the development of sturdy, 
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and in those whose joints were swollen from attacks of rheumatism 
brought on by cold and starvation. 

Sturdy, Mr Oowan believes to follow other diseases, and an attack 
of it is sometimes preceded by symptoms of louping-ill, which have, 
however, completely disappeared. 

Under the head Treatment our author speaks of thi'ee different 
operations to relieve the animals. The first is by complete exci- 
sion of the sao containing the water; the second is by simple 
piercing the skull where the bones have become soft, and allowing 
the fluid to flow out ; and the third consists in wiring up the nose : 
the latter consists in passing a strong wire up the nostril on the 
affected side, straight through to where the bones of the skull are 
soft. Our author says this is a very successful plan, if performed 
by a skilful operator ; and he has seen as many as four and five 
out of six cured by it. For success to attend any of these opera- 
tions, it is important that the disease be not too far advanced ; in 
which case, the brain is injured, and the animal much reduced. 
The disease should be fairly developed, but emaciation should not 
be marked. Instances occur of sheep affected with sturdy dashing 
their skull against a stone wall, or other resistant obstacle, and 
thereby the bag is burst, and evacuated of its contents, as com* 
pletely, and often with the same results, as by a surgical operation. 

To gain information^relating to sturdy, queries were addressed 
to intelligent persons, and the answers received from one of them 
a^e to the effect that hoggs upon wet land are not more subject to 
sturdy than if on dry soil, but that the malady is most prevalent 
during wet seasons, with high westerly winds ; also that it affects 
ill-nourished animals most ; hut it is hereditary, as it hasbeen ob- 
served, most among the produce of dull tups with weak constitu- 
tions. Sturdy is more frequent in Fife than in other counties; 
and in referring to treatment, the person that furnished this in- 
formation was of opinion that the wire was the best surgical instru- 
ment that he had ever seen tried. 

The additional facts alluded to, in connection with sturdy, are 
that it is more frequently seen amongst lambs driven away to 
be reared far from the place of their birth, and it mostly affects 
lambs bred in the border counties and taken to Fife. Wether 
hoggs are more subject than ewe hoggs to sturdy; and however 
unaccountable the fact, still wethers are more troublesome during 
the winter than the ewes. 

In appending remarks to the Essay on Sturdy, I feel that it 
is scarcely fair to criticise or develop any part of it ; but, adding 
this to the general store of material, referring to giddiness in sheep, 
we must independently show how much light experiments by 
scientific men have thrown on this once obscure subject. 

.It has been asserted of old, that the shepherd’s dog had some- 
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thing to do with the development of sturdy, and it was supposed 
that worry and fear induced the nervous disorder; but whereas of 
late sturdy has distinctl;^ been traced to the dogs that accompany 
a flock, or live near it : it is not because the dogs worry the sheep, 
but because the parasite infesting the brain of the latter animal 
lives in another form in the intestine of the dog ; and in the latter 
habitat myriads upon myriads of germs are developed, which, 
sti’ewed on the pasture, or in pools, are taken into the stomach by 
the closO'-biting or thirsty sheep, and from the stomach find their 
way somehow into the blood-vessels, and thence to the brain. 

There are many species belonging to the genus Taenia, or tape- 
worm, and there are many forms of so-called cystic worms/' or 
parasites enclosed in bladders. A cystic worm, such as the hydatid 
of the brain of the sheep (Goenurus c&tehraUs\ is but a phasis of a 
tapeworm, in a habitat unfit for its full development. It is but a 
transitory state from the simple primary germ to the full form of 
a taenia ; and what is more remarkable is, that there are several 
transitory conditions or phases, according to the temporary habita- 
tion of any such developing germ. 

Man is infested by a peculiar form of tape-worm, the Tc&ma 
solium; the dog by another, the Tcsnia serrata; the cat by a third, 
the Tcenia crassicollis; and there are corresponding hydatids, or 
bladder-worms, such as the Go&nurus cearehralis^ Gysticercus fasdo- 
laris^ Gysticexcus pisiformis respectively found in the sheep, the 
rat, and rabbit ; and every blaader-worm, on passing out of the 
body of the animal, enters that of another, to become a complete 
individual, with organs of propagation for the multiplication of its 
kind, for which every provision has been wisely made. Thus the 
hydatid of the brain of the sheep, on passing out through the bones 
of tlie skull, enters the body of the dog, and is developed into the 
Twnia serrata. 

We find impartial investigation, wherever sturdy prevails, inva- 
riably reveals the dependence of the malady on the dogs that 
accompany or guard the flock. A gentleman in Kincardineshire, 
on a farm not far from Lawrencekirk (I am alluding to Mr Alex- 
ander of Bent of Halkerton), had, in the year 1848, to clear his 
farm of neat stock, to stop the ravages of pleuro-pneumonia. He 
kept about 400 sheep for two years in this place, but, unlike the 
habitual sheep-farmer, kept no dogs, and he never saw a case of 
gid on his farm, except in an imported hogg. 

Mr Walker of Portlethen keeps but few sheep, still a score or 
two are always on his farm. That number precludes the necessity 
of his haying a dog, and he never saw a case of sturdy in his home- 
bred sheep ; but in 1855 his turnips were eaten by sheep belonging 
to an extensive sheep-farmer, Mr Welsh of TJry, These sheep 
were accompanied by a dog, and three of the lioggs had sturdy. 
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Another very extraordinary case came to li^ht in the course of my 
inquiries. I was kindly introduced by Sir John Stuart Forbes 
to Mr Farquharson of Gallonquine, who has always had about two 
score of Leicesters on his farm, hut never saw a case of sturdy 
amongst his sheep, and does not remember ever seeing a dog any- 
where near them. Although the number of sheep kept by Messrs 
Walker and Farquharson is small, still we should expect the usiial 
per-centage of deaths by sturdy. Mr Alexander had a large flock, 
but circumstances led him to have it without a dog, and no death 
hy sturdy occurred. I need not multiply observations of this kind. 
The more inquiries made, the more accurate will the conclusion 
arrived at by scientific men appear, and dogs and sheep must live 
together for certain parasites to extend their ravages with effect. 

On all the sheep-farms I visited last autumn, sturdy was .com- 
plained of, and on all such farms there were dogs. Such was the 
case at Cairnton, Mill of Kincardine, on Glendye, and in other 
localities. 

Mr Falconer of Balnakettle, a gentleman of great experience, 
and other farmers, assured me that there has been more giddiness 
in sheep within the last two or three years, than they have ever 
witnessed before, and the losses in consequence are sometimes 

f renter than by that fatal malady braxy/’ This clearly does not 
epend on a larger number of dogs being kept, but there are many 
conditions affecting the propagation of all parasites, and if de- 
structive agencies were not as universal as the productive, much 
more effectually would vermin and parasites multiply and spread 
their baneful influence to the detriment of mankind. It is accidental 
circumstances that affect the development of diseases of animals. 
If every germ produced by a single tapeworm in a limited period 
of time were to take effect, it would be quite suflBcient to exter- 
minate the flocksof Great Britain; but, I repeat, the laws established 
to insure the multiplication of the species of any animal are counter- 
acted fay an infinity of uncontrolled, but perhaps not uncontrollable 
agencies. The latent vitality of the eggs of such parasites is extreme- 
ly difficult to destroy ; and to use the words of one of Klicbenmeis- 
ter s reviewers, after months of exposure to warmth and moisture, 
the pulpy and putrid debris of segments of the Tmnia solium^ yield 
ova which show no sign of any approach of degeneration or decay. 
And the writer of this review has been struck by the remarkable 
way In which the size and structure of these ova sometimes allow 
them to elude all precautions that may be taken against their 
mechanical dispersion. In spite of every attempt to insure their 
destruction, by steeping the specimen-glasses he may have used 
in strong acids, and by afterwards bathing them in the flame of a 
spirit-lamp, he has once or twice found the characteristic ova ap- 
j^ar most unaccountably in healthy and diseased tissues or secre- 
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tions of the human body, which he has subsequently examined with 
these glasses. 

“ The speedy death of the expelled joints is followed by their 
putrefaction ; a process which is, of course, hastened by warmth 
and moisture. And the dissolution of the parent tissues ultimately 
sets free the eggs contained in their interior, to be carried by the 
winds or waves wherever accident may determine. How vast a 
number of them miscarry, is evident when we attempt to take the 
census of a single tapeworm. Or imagine the million of eggs such a 
parent foists upon society during the years it may inhabit a given 
animal. What becomes of these abortive germs, how long they 
retain any vitality, and what are the circumstances that may rob 
them of it,— are questions we cannot answer, save by the conjecture 
that their albuminous and fatty materials are either applied to the 
soil in a decomposed form, or are consumed as food by various of 
the minute invertebrata that throng the surface of the earth and 
the waters. But the more fortunate minority of these eggs, the 
destiny of which is to eat, instead of being eaten, after many and 
long wanderings of this passive nature, are at .length engulfed by 
some unconscious animal in company with his food ; and through 
its alimentary canal attain the locality of their second form of 
existence.” 

“ During this passive migration the worm has retained its previ- 
ous size (-T^th inch) and shape. But its thick wall now bursts 
and sets free the enclosed embryo, which is an ovoid body, of nearly 
equal size, armed with six booklets at one extremity. Impelled 
by instinct to begin its active migration, the embryo pierces the 
first portion of its path by bringing together the anterior pair of 
hooks so as to form with them a kind of wedge-shaped stiletto, 
and now drags itself forward in the same direction by means of 
the two succeeding pairs of hooks, which it uses (to adopt the 
simile of our author) like a person who, in attempting to get out of 
a bow-window, thrusts himself forward by his elbows. In this 
way the minute embryo penetrates the body it inhabits, and only 
increases its efforts on reaching the place its instinct recognises as 
suitable for its abode, prior to the next series of changes it has to 
undergo. Streaks of reactive inflammation and exudation generally 
indicate the minute channel by which 
the embryo thus traverses the wall of 
the digestive canal in its course to the 
liver, or other organs (see fig. 1). 

The migration of a taenia is probably a 
passive process, but various facts suggest 
it to be also an active one — a true loco- 
motion, effected under the impulse of an 
instinct, and by means of certain special organs. The germs of 
parasites are evidently carried through the system in the stream of 
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Girculatrag Wood, and they do not always travel themselves through 
the interstices of tissues/^ 

The annexed figure 2 shows 2, 

at 6 how the small hydatid 
appears on the brain, and at 
fig. 3 is the embryonic condition 
with the booklets that surround 
the least of the fully developed 
coenurus. The shape of the 
separate hooks is indicated at a. 

'The ccBnurus is represented 
at fig. 4 and 5. Fig- 4 repre- 
sents the bladder to which several 
of the parasites g gin their rudi- 
mentary state are attached. Each 
parasite is from half a line to 
a line and a half in length, and 
less than half a line in breadth ; 
it is white, cylindrical, folded 
circularly, prominent or rather 
hanging from the interior of the cyst, fig. 4 pgr. The head is 
drawn out of the body 
as seen at fig. 6, which 
represents one of the 
objects nth in fig. 4, 
only much larger. Hear 
the point of attachment 
b of the parasite to the 
common cyst is an 
opening a, out of which 
the head may pass and 
be free. 

For long, sturdy was 
looked upon as depen- 
dent on simple accu- 
mulation of water in 
the brain — ^that, in fact, 
it was simple hydro- 
cephalus, generally affecting one side of the head. Lecke 
had observed, in 1780, that the water-bladders in the brains of 
giddy sheep were animals, and Fabricius (Harvey's master) was 
the &3t to assert the same respecting the Oysticercus of the pig. 
It was supposed that they were the products of disease, even after 
it had been observed as probable that the intestinal worms were 
introduced from without ; but the enclosed situations in which the 
hydatids were formed, and the absence of organs for procreation, 
^psed them to be looked upon as animals of spontaneous or equivocal 
origin, the results of aggregation of matter, vital, yet in some way 
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similar to man and other living beings when first created. It had 
been observed that some animals put forth buds which separate 
from the main trunk, and develop into other beings of the same 
nature. Professor Bendz has observed this budding in a form of 
cysticercus. From the observations of Ehrenberg, in and since the 
year 1830, on the infusoria, the spontaneous generation was 
rendered very improbable. Eschricht thought he was one of the 
first (in 1838) to pronounce with certainty that all intestinal worms, 
without exception, descended from similarly formed animals. It 
was known as certain that the Filaria medinmsis^ which occurs in 
hot climates, entered the bodies of men from without. The cerca- 
rim were known to undergo a series of developmental changes, and 
hence the origin of the intestinal worms was supposed to be com- 
plicated. Abildgaard, the founder of the Copenhagen Veterinary 
School, had observed that a tapeworm, the BothHocephalus latus, 
which occurred in the abdominal cavity of the common stickleback, 
and in the intestinal canal of certain water-birds, never had eggs 
in the former, but always in the latter situation; and that from 
the first-mentioned creature it passed into the second, he ascer- 
tained by direct expeidments with ducks which he fed on ban- 
stickles. The conclusion drawn from this was, that certain intes- 
tinal worms undergo their complete development by passing from 
one animal into the body of one of another species. 

Goetze, in 1782, had perceived the great resemblance between 
the head of the hydatid of the liver of mice and rats (^the Cysticercus 
fascioluris)^ and of the tapeworm of the cat (Tomia arassicollis). 
It was the observation of this resemblance by Von Siebold, in 
1844, which afterwards led to the researches respecting the 
specific identity of the hydatid and tape worms. Dr Allen Thomson 
says, ‘^Dr Henry Nelson made tfie same observation without a know- 
ledge of Von Siebold’s views, and I repeated them with the same 
result ; and Dr Nelson came to the same conclusion, now generally 
regarded as established, that the cat receives its Toenia crassicollis 
along with the flesh of the mouse or rat of which it has made prey.” 

The CercarisB, opalescent infusorial animalcules, were first 
studied by Muller, then by Nitzsch ; and lastly, Bojanus, in 1818, 
recognised them as parasitic in certain snails, enclosed in living 
bags or sporocysts, which were then called the yellow worms of 
Bojanus.” Von Baer, in 1826, showed the relation between the 
cercarise and their sporocysts. M. Wagner and Von Siebold also 
contributed to advance our knowledge respecting them; and, 
lastly, Steenstrup discovered the changes the cercarise underwent 
to become true flukes. Ehrenberg, in 1852, disputed Steenstrup’s 
accepted metamorphoses, and only gives the resemblance of the 
tail-less cercarise with a trematode worm. 

From the near relationship between the sucking and tape 
worms, it was rendered probable that even these passed through 
different forms in their development, and that the hydatids were 
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to be looked upon as transitionary forms of the tenia. . Van 
Beneden sought from 1 849 to bring to bear his views that the 
species of Tetrarhyncus constituted the larvae of the BothHo 
ce^halm. Von Slebold, on the contrary, thought the cysticerci 
were diseased tapeworms — diseased because growing in situations 
ill suited for their development. 

Dr Kiichenmeister of Zittau instituted certain ingenious experi- 
ments to settle this question. He made dogs and cats swallow 
hydatids, which developed into tapeworms in their intestines. 
From the hydatids of livers of mice arose the Tcenia crassicoUis in 
the intestines of the cat, and from the cysticercus of the hare or 
rabbit, the Toenia serrdta in the intestine of the dog; so that the 
bladder of the hydatid is lost, the head of the worm attaches itself 
to the mucous membrane, and the rings constituting the body of the 
tapeworms, and including the organs of reproduction, are formed. 
These interesting experiments were repeated by several other 
zoologists (also coenuri and echinococci), and confirmed. 

Thus each head of the coenurus from the brains of giddy sheep, if 
swallowed by a dog, becomes an independent tapeworm, which bears 
a striking resemblance with the long-known Tomia serratch of the 
dog. The Echinococcus 'GeteHnorum^ which I have met with in 
several instances invading to an enormous extent the internal organs 
of horse and cattle, develops into a small tenia with only three 
serrations, the last one of which alone bears eggs. Kiichenmeister 
reversed these experiments, and thus more strikingly proved the 
relationship between these diflferent forms of the same animals. 
Thus the Tosnia crassicollis or its eggs given to a family of white 
mice, which he had in his possession, produced the hydatids in their 
livers. Just the same happened by causing lambs to swallow the 
Tcenia serrata of the dog ; * after fifteen days had elapsed, violent 
symptoms of sturdy supervened, and the growing hydatids were 
found in their brains. This experiment, first made on the 24th July 
1853, has been since confirmed by other zoologists* Some of 
Kiichenmeister’s discoveries date back to the year 1851— it is 
found that not only are the germs conveyed to the brain, but to 
other parts of the body, and white or yellow bodies are discovered 
in the muscles; but in a muscle, accenurus cannot lie, and the germ 
is soon in process of destruction. What, however, as I have said 
before, appears very extraordinary, is that the rings of the tapeworm 
in a half-rotten condition, provided they have not dried, contain 
eggs, the development of which is more rapid than of those just 
freshly removed from the dog’s intestine. 

I have engaged my readers’ attention for some considerable time 
on this subject, as it is one perfectly comprehensible, and of unsur- 
passable importance. Not only caa we prevent disease in animals, 
but disease in man, by a full acquaintance with subjects such as the 
pie^t, and the public mind is able to grasp such truths as con- 
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elusive, and magnificent as they are simple. To show how dis- 
ease in man is intimately connected with disease in animals, I may 
mention that Von Siebold's experiments lead him to believe that 
the Tomia serrata of the dog, and the T<mia eoliim of man, are 
identical, and not to be specifically distinguished ; or that at most 
they are varieties of the same species, dependent only on the dif- 
ference of their parasitic habitations.*’ The hydatid of the brain 
of the sheep may, therefore, produce tapeworm in man, and 
accordingly butchers are found to be often affected with tape- 
worms. 

The means of diminishing the amount of sturdy in sheep, and 
preventing analogous diseases in man, are, then, to a great extent, 
within our reach, and those proposed are as follow : — 

1st, To diminish the number of dogs, and manage flocks in a 
different way. 

2d, The evil should be generally made known ; and, acting on 
that conviction, I have wished to lend my feeble voice in exposing 
the accidents to which animals and man are subjected, if dogs 
affected with tsenia are allowed full freedom, and not watched and 
cured. 

3d, Excrements of man or carnivora should not be used in fields 
where alimentary grasses are grown, and especially if the plants 
are in a forward state. 

4th, Pure water should be supplied, that animals be not con- 
strained from thirst to seek it in stagnant pools, ditches, &c. 

5th, The flesh of animals affected with worms should not be 
eaten, and therefore proper inspectors of meats should attend 
slaughterhouses — inspectors that, being scientific men, and skilful 
veterinarians, would not be misled, as the ordinary meat-inspectors 
of Scotland and elsewhere. We should in this respect take example 
from our Oontinental friends, especially the French and Italians. 

6th, Meat containing worms should not be given raw to dogs. 
If well cooked, the germs of the parasites are destroyed. 


2 s 
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ItEPORT OF EXPERIMElfl’TS in THICK and THIN SOWING of OATS. 

By Mr Alexander Bo-wib, Mains of Kelly, Forfarshire.* 

The present experiments have been undertaken solely with a view 
of testing the accuracy of those which were reported in the October 
number of the Society's Transactions forl855, and the results, again 
obtained, are submitted with a confidence derived from extended 
experience, not only that they are according to truth in their 
general uniformity of feature and accuracy of detail, but that 
they establish in a strong and practical manner the propriety of 
the principle contended for, and which may shortly, and to the 
point, be stated in the question — ^Why may oats not be sown as 
thin as the other cereals ? - ^ ^ 

It is not presumed for one moment that there are not districts in 
this country where superior farming intelligence has long since 
arrived at the truth here contended for, and where these tabtes 
and remarks may be stale and old-fashioned ; still it caiinoi be 
nied, on the other hand, that there are a greater number of fanners 
who, unwilling to quit old practices, and heedless of the loss indi- 
vidually, and even nationally, continue annually to smother their 
land wxm seed, to the extent of six, seven, and even eight bushels 
of oate per Scetcli acre I Nn fibtiht, a good old is better than a bad 
new method, and it is frankly admitted that not unfrequently it 
is better to let well alone but the six, seven, and eight bushel 
farmers and crofters, great and small, are, with all respect and defer- 
ence, asked not implicitly to subscribe to the arguments, or even 
to the repeated experiments of others, hut practically to test for 
themselves the principle here advocated The trial will only cost a 
few shillings ; and if the results in pounds, shillings, and pence, hayb 
noinfiuOn(^,then inay theory, argument, aPd experiment Be ahandbn- 
ed- It is argued by many that their climate, poor-^onditioued soil, 
& 0 ,, are unsuited to thin-sowing: it is simply asked, have tfcey ever 
properly tried ? It is not denied that the climate in which the report- 
er’s experiments have been conducted is a little above the average 
of Scotland ; but it is maintained that, where it is profitable to 
grow the cereals at all, the use of an indiscriminate quantity of 
seed is unprofitable, and that it is desirable to institute carefully 
conducted experiments for ascertaining what is the proper quantity 
which should be sown in this or that climate. In answer to the 
objection of poor-conditioned land, I would ask if the maximum of 


* Mr Bowie’s ealculaidons^ iltongh relatire io Scotch measurement, have been re- 
tained, to enable Uiem to be compared with those published in 1855 ; but the atten- 
%n of reporters is called to the rule requiring that weights and measurements must 
VimM&Bded bg the w^geriaistandards.^^ 
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seed generally sown will make the land rich, or give it strength to 
produce a full crop ? — or can it be expected that a poor soil will 
properly mature a dense thicket of oa^lants? It is sometimes 
quoted from the highest authority, He that soweth sparingly 
will also reap sparingly,” But a ^[uestion again I’ecurs : What is 
“ sowing sparingly ?” and this is simply the question which is now 
respectfully recommended for the anxious consideration and solu- 
tion of all farmers, in the hope that it will very shortly lead to a 
different practice from that which now too commonly prevails. 

In the experiments carried out in 1854, and published in Octo- 
ber 1856, the maximum and minimum in thick and thin sowing of 
oats were, respectively, 6 and 3 bushels per Scotch acre. In those 
conducted last year, and now submitted, the maximum is further 
reduced to 5, and the minimum to 2^bu8hels} this last having been 
attempted with a view (to use a homely expression) of getting at 
the hook end of thin-sowing. In 1854 tne season proved dry, 
warm, and singularly fine for the proper maturation of all the 
cereals : 1866 just |)roved as singularly the reverse, being wet, cold, 
unsuitable for tillering, and eminently disastrous in its effects. In 
these two sets of experiments, the principle of thin-sowing of oats 
has therefore been subjected to the two extremes of our variable 
climate, and they are certainly not the less valuable on that account* 
Attention is now directed to the different condition, quality of 
soils, &c., upon which the experiments of the two years were con- 
ducted, viz. — 

In 1854, on Mains of Kelly, the soil was a brown loam, mostly 
incunpibent on gravel, and in comparatively low condition. 

In 1866, on West Scryne, it was brown, heavy, and somewhat 
stiff; and although not clay, incumbent on clay and a little sandy 

f ravel — not so suitable for the use of the presser, but in the very 
ighest condition. 

In 1866, on Mains of Kelly, the soil was similar to that in 1854, 
but more suitable for the use of the presser, and in very good, 
although not the highest condition. 

It will be observed that the experiments of 1856 were conducted 
on soils in a higher condition than those of 1854, yet the profits from 
thin-sowing were greatest where , the land was in low condition. 
This is no doubt partly attributable to the higher price of oats at 
the earlier pOriod, yet it supports the opinion I formerly advanced, 
that thick-sowing is less an evil on rich than on poor land. 

Remarks on West Scryne Tdbh * — As might have been inferred 
from the rich state of the soil, all the lots in this experiment 
started off with vigorous growth — ^Nos. 2 and 4, however, taking 
the lead ; the latter from thick-sowing, and the former stimulated 
by the guano in close connection with the seed, in the pressed drills. 
[Notwithstanding the cold and backward spring and summer, No;. 
2 soon got into a fearfully plethoric state of growth, and the guano 
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appHcatioii was at once seen to be an error ; the lot went down, . 
with only half the ears out, nearly as flat as if a roller had passed 
over it. By the table it will be seen that this lot is fertile to excess 
in straw, which was so much damaged as to be only fit for use as 
inferior litter. The corn also is abundant, but very light ; and it 
may be safely doubted whether, in the comparison between it and 
No. 1, the loas by applying guano is stated high enough. This 
trial is instructive against the indiscriminate use of guano. Although 
the presser was not expected to succeed so well on this field, the 
land being too heavy, yet in the thin-sown lots, results are promi- 
nently in favour of its use, as in lotsl and 3. Three bushels pressed, 
against three unpressed, leave, after deducting cost of pressing, a 
profit of £1, 14s. Id. per acre. Lot 8, pressed, and sown with the mi- 
nimum quantity of seed, bushels, succeeded admirably; in money- 
value it is next, and comes nearly up to, lot 1, which carries the 
palm in this respect : it also beats in a most satisfactory man- 
ner lot 4, sown with double the quantity of seed — ^the difference in 
favour of 2^ being £2, 148. 2d, ; this lot speaks volumes in favour 
of thin-sowing. It was not deemed safe to have a 2^bushel lot 
unpressed ; but query, who knows? In the report of the experiment 
of 1856 it is stated that the presser is profitable if accompanied 
with thin, and unprofitable if with thick sowing." If the reader will 
patiently examine and compare .lots 4, 5, 6, and 7, in their respec- 
tive yields both^pf straw and com, he will find this opinion confirmed 
-T-the unpressed lots (if turned into money-value) beating the pressed 
by 6s. to 8a each per acre on both the trials. 

The presser is a most useful implement for easy dry soils. For 
saving seed and growing heavy crops, it is a powerful auxiliary to the 
farmer of such soils; perhaps it is equal, if not superior, to the drill 
in these respects. Many farmers are attracted to the presser, from 
the neat, uniformly consolidated seed-bed which it makes, and the 
complete and equally deep manner in which the seed is thereby 
covered in; and these are points which can scarcely he dispensed with 
in thin-sowing. The presser is accordinglyprocured at a cost of from 
£12 to £13: it is applied to the land, and then that bugbear thin 
sowing” starts up, and causes them to crowd into the pressed drills 
5, 6, or 7 bushels of seed-oats per acre. The result is of course a 
failure ; the purchaser of the presser collapses into old use and 
wont,” and the hapless implement is forthwith consigned to the 
farmer’s “ tomb of all the Oapulets” — ^viz., the old shed devoted to 
trash and useless implements. Such, doubtless, are the ends of 
many noble theories and inventions — good, if properly directed, and 
not bad, although they may be abused. Before concluding, the 
writer takes the liberty of alluding to the great crop of oats ex- 
hibited in this table, and begs to remark that, during a course of 
twenty-two years’ experience, he has never reaped within 1|- quar- 
ters per acre of the amount. 
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Remarhs on Mains of Kelly Table . — After what has been already 
stated, there is little scope for remark in regard to the remaining 
experiment. The thin-sown lots again, and for the third time, are tri- 
umphant in profitable results, 2^ bushels of seed beating 5 by a profit 
of £% 2s. 4d. on the acre ; and almost, if not altogeuier, carrying 
the palm from the 3 bushels per acre (lot 2.) Lot 3 comes well up in 
corn, but is deficient in the weight both of the corn and straw. 
Whether as regards equality of soil and size of lots, suitableness 
for the presser, and general satisfactory result, this experiment 
should yield to none of the others in carrying conviction to the 
doubtful. 

In conclusion What is the most plausible argument against sow- 
ingoats thin ? L: is replied, Because it has a tendency to make them 
ripen late. In a late season like the last one, this is granted ; 
but in every instance in the writer’s experience, the time lost in 
ripening was gained in winnowing in the stock: the thin-sown, being 
stronger in the straw, invariably required less time to make it fit 
for the stackyard. In the Mains of Kelly experiment all the lots 
were stacked the same day, although iNos. 3 and 4 were cut a 
week earlier than Nos. 1 and 2, and, by reference to the weight 
column, these proved heaviest per bushel, and consequently most 
valuable in the market On the whole, it is believed that the op- 
ponents of thin-sowing of oats are chiefly, if not altogether, those 
who have never tried it, or have done so improperly. Some 
may read these imperfect remarks, and instantly conclude that 
they only develop the experimenter’s weak point: in short, 
that he is simply riding a hobby-horse. He, nevertheless, entertains 
much confidence in his hobby, as a stout, somewhat slow, but safe 
nag, that will carry him and his thin-sowing theories safely into 
general practice. 
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experiments im thick and THIN SOWING op OATS on the Farm op West Scrynb, Arbroath, in 1856, 



Increase of Com per acre in No. 8 over No. 4, ..... 6 bushels at 25a. per quarter, £0 18 

Increase of Straw per acre in No. 8 over No. 4, . . . .95 stones imperial, slightly dama^, at 3^, 1 7 

Saved in Seed per acre in No. 8 over No. 4, ...... 2$ bushels at 25s. per quarter, 0 7 

Tstal saved per acre by sowing 2} instead of 5 bushels, . . . . • . 14 
















EXPERIMENTS IN TfflOK and THIN SOWING op OATS on the Farm op Mains op Kelly, Arbroath, in 1866. 



Total saved per acre by souring 3 instead of 5 bushels, 
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EXPERIMENTS WITH -MANGOLD- WURZEL. 

By James W.’ Huntbk, Esq. of Thuiston, Dunbaf* 

The discussion which took place at the Society’s Monthly 
Meeting in March 1856, and the statements then made as to 
the precarious character of the turnip crop owing to finger-and- 
toe, and the suitableness of mangold as a substitute, induced me to 
insti^te the experiments, of which the results are contained in the 
appended Table. As each field of my turnip-break (220 acres) 
came to be sown, I reserved a few drills for long red and orange 
globe mangold, sown at the same time with, and manured and 
treated exactly like the turnips. I have contrasted the produce 
per imperial acre of mangold compared with that of turnips, and I 
think the result establishes that the former cannot, at all events, 
take the place of the latter ; for, independently of other reasons, it 
would be impossible on large farms to get the land prepared for 
it by the time when it should be sown — the end of April or be- 
ginning of May. 

The^ different lots were all ploughed about ll inches deep, and 
sown in equal divisions with long red and orange globe. The 
dung was home-made, and was in each case, as nearly as possible, 
at the rate of 10 tons per. acre. About half of the mangold on 
Lot 1 at Thureton ran to seed, and was pulled at once and rfven 
to cows, but it still remained the best crop; the long red ran 
much more to seed than the orange globe. There was but little 
seeding on any of the other fields, and I am led to infer that the 
height above the sea has a good deal to do with that, and with 
the growth of mangold generally. Between No. 1 Thurston and 
No. 4 Woodhall there was only a difference of four days in the 
sowing, and the manuring was the same; but the difference in 
level was 550 feet, and the crop ou the latter was a failure. Even 
if that failure he attributed to other accidental causes, we find the 
smallest crop on the next highest altitude No. 3 of Woodhall, 
while the best was on the lowest, and the next on the second lowest 
lots — Nos. 1 and 3 of Thurston — ^200 and 290 feet above the level 
of the sea. 
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PREMIUMS AWARDED BT THE SOCIETY IN 1856. 
L—REPORTS. 

1. The gold medal, or L.10, to James Cowan, Glasgow, for a Report on the 

Drainage of Sheep Farms. 

2, The gold medal, or L.IO, to Thomas Ferguson, Kinnochtry, Coupar- 

Angus, for a Report on Special Manures. 

8. The gold medal, or L.IO, to John Lennie, Lauder Bams, Lauder, for a 
Report on the best Construction of Plough. 

4. The gold medal, or L.10, to John McLaren, Rossie Priory, Ihchture, for 

Reports on the Value of Cabbage for Feeding Purposes, and on Feed- 
ing Sheep under Cover. 

5. The gold medal, or L.10, to William McLeod, overseer, Fettemear, Keith 

Hall, for a Report on Deep Ploughing. 

6. The gold medal, or L.10, to Robert Philip, forester, Aldbar, Brechin, for 

a Report on the General Management of Plantations. 

7. The gold medal, or L.10, to James Porter, Monymusk, Aberdeen, for a 

Report on the Management of Home Farms. 

8. The gold medal, or L.10, to James Westland, forester, Finhaven, Forfar, 

for a Report on River Embankments. 

9. The medium gold medal, or L.6, to James Cowan, Glasgow, for a Re- 

port on the Diseases of Sheep. 

10. The medium gold medal, or L.6, to James Cowan, Glasgow, for a Re- 

port on the Deterioration of Sheep Pasture. 

1 1. The medium gold medal to Urq[uliart Fraser, for Reclaiming Waste Land. 

12. L.5 to Alexander Bremner, crofter. Wood of Whyntie, Banff, for Re- 

claiming Waste Land. 

n.— GENERAL SHOW op STOCK and IMPLEMENTS, held at Inverness 
on the 6th, 7th, and 8th of August 1856. 

Class I. — Cattle. 

SHORT-HOBN, 

Judges — George A. Gret, Millfieldhill, Wooler ; Thomas Sauleb, Norton 
Mains, IRatho. — Attending Member — A. Henhebson, yr. of Stempster, 
Thurso. 

Section • 

1. Best Bull calved before 1st Jan. 1854 — L.20 to Arthur Harvey, Tilly- 

greig, Aberdeen. The silver medal to Amos Cruickshank, Sittyton, 
Aberdeen, as the Breeder of the best Bull. Second — ^L.IO to A. 
Cruickshank, Sittyton, Aberdeen. Third — Certificate of merit to 
Charles Lyall, Kincraig,JBrecbin. 

2. Best Bull calved after 1st "Jan. 1854 — L.15 to Thomas Willis, Manor 

House, Carperby, Bedale, Yorkshire. Second — L.8 to A. Cruick- 
shank, Sittyton, Aberdeen. Third — Certificate to John Mackessack, 
Balnaferry, Forres. 

3. Best Bull calved after 1st Jan. 1855 — ^L.IO to William Tod, Elphinstone 

Tower, Tranent. Second — L.5 to Viscount Strathallan, Castle Strath- 
allan, Auchterarder. Third — ^Certificate to C. Smith & Co., Hillhead, 
Naim. 

4. Best Cow of any age — ^L.10 to A. Cruickshank, Sittyton, Aberdeen. 
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Second — L.5 to Alex. M. Collie, Carsewell, Alves. Third — Certificate 
to John Mackessack, Balnaferry, Forres. 

6, Best Heifer calved after 1st Jan. 1864 — L,8 to A. Cmickshank, Sittyton, 
Aberdeen. Second — L.4 to the Duke of Richmond, Gordon Castle, 
Fochabers. Third — Certificate to The Viscount Strathallan, Castle 
Straibhallan, Auchterarder. 

6. Best Heifer calved after 1st Jan. 1855 — L.6 to A. Cruickshank, Sittyton, 

Aberdeen. Second — L.d to Jas. Geddes, Orbliston, Fochabers. Third 
— Certificate to Jas. Geddes, Orbliston. 

HIGHLAND. 

Judges — John Ceuickshank, Cloves, Elgin ; William M^Combib, Tilly- 
four, Aberdeen. — Attending Member — John Lorne Stewart of CoU. 

7. Best Bull calved before 1st Jan. 1853 — L.20 to Theodore Macrae, Stray, 

Strathglass, Beauly. Second — L.IO to the Right Hon. Duncan 
McNeill of Colonsay, Lord Justice-General. Third — Certificate to 
Robert Maclean, Gordon Hall, Kingussie. 

8. Best Bull calved after 1st Jan. 1863 — L.15 to the Right Hon. Duncan 

McNeill of Colonsay, Lord Justice-General. Second — L.8 to Alex. 
Stewart, Dalvey, Grantown. Third — No award. 

9. Best Bull calved after 1st Jan. 1864 — L.IO to John Gordon, Ballintomb, 

Grantown. Second and third — No Entry. 

10. Best Cow of any age — ^L.IO to the Duke of Sutherland, Dunrobin Mainsj 

Golspie. Second — L.6 to Neill Malcolm of Poltalloch, Lochgilphead. 

Third — Certificate to the Duke of Sutherland, Dunrobin Mains. 

11. Best Heifer calved after 1st Jan. 1863— L.8 to the Right Hon. Duncan 

M‘Neill of Colonsay, Lord Justice-General. Second — L.4 to Neill 
Malcolm of Poltalloch, Lochgilphead. Third — Cei'tificate to John 
Gordon, Ballintomb, Grantown. 

12. Best Heifer calved after 1st Jan. 1854— L.6'to George & J. G. Smith, 

Minmore, Ballindallocb. Second — ^L.3 to Alex. Stewart, Dalvey, 
Grantown. Third — Certificate to the Duke of Leeds. 

13. Best Heifer calved after 1st Jan. 1866 — L,4 to Robert Anderson, Meikle 

Kildrummie, Nairn. Second — L.2 to Alex, Stewart, Dalvey, Gran- 
town. Third — Certificate to Hugh Fraser, Abersky, Inverness. 

ROLLED. 

Judges — Alexander Bowie, Mains of Kelly, Arbroath ; Jambs Geddes, 
Orbliston, Fochabers ; George Milne, Haddo, Methlic.— 

Member — Sir John Stuart Forbes of Pitsligo, Bart. 

14. Best Bull ealved before 1st Jan. 1854 — L.20 to William M‘Corabie, 

TiUyfour, Aberdeen. The silver medal to Alexander Bowie, Mains 
of Kelly, Arbroath, as the Breeder of the best Bull, Second^L.10 
to G. Brown, Westerton, Fochabers. Third — Certificate to Lord 
Lovat, Beaufort Castle, Beauly. 

15. Best Bull calved after 1st Jan. 1864 — L.16 to the Earl of Southesk, 

Kinnaird Castle, Brechin. Second— L.8 to John Dunbar, Holme 

, House, Ardersier. Third — No Entry- 

16. Best Cow of any age — ^LlO to William M^Combie, TiUyfour, Aberdeen. 

Second — L.6 to William M^Combie, TiUyfour. Third— Certificate 

to William M^Combie, TiUyfour. 
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17. Best Heifer calved after 1st Jan. 1864— L.8 to William M*Combie, Tilly- 

four, Aberdeen. Second — L.4 to the Earl of Southeskj Kinnaird 
Castle. Third— Certificate to John Dunbar, Holme House, Ardeiraier. 

18. Best Heifer calved after 1st Jan. 1865 — L.6 to George Brown, Wester- 

ton, Fochabers. Second — L.3 to William M^Combie, Tillyfour. 

Third — Certificate to William M^Combie, Tillyfour. 

AYRSHIRE. 

Judges — John Baird of Lochwood, Coatbridge ; Patrick Graham Barns 
of Limekilns, East Kilbride; James Murdoch, Carntyne, Glasgow. 
Attendmg Member — ^Peter Drew, Carmyle, Glasgow. 

19. Best Bull of any age — ^L.10 to John Stewart, Burnside, Strathaven. 

The silver medal to John Barclay, Jawston, Kilbimie, Ayrshire, as 
the Breezier of the best Bull. Second— L.6 to Duncan Grant of Bught, 
Inverness. Third — Certificate to Donald Robertson, Dalneich, In- 
verness. 

20. Best Cow of any age, in milk — ^L.8 to dobm Stewart, Burnside, Strath- 

aven. Second — L.4 to John Steward; Burnside, Strathaven. Third — 
Certificate to John Dunbar, Holme House, Ardersier. 

21. Best Cow of any age, in calf — L.8 to John Stewart, Burnside, Strath- 

aven. Second — L.4 to Duncan Grant of Bught, Inverness. Third — 
Certificate to Peter Brown, Linkwood, Elgin. 

22. Best Heifer calved after 1st Jan. 1864 — L.6 to John Stewart, Burnside, 

Strathaven. Second — L.3 to Eric Sutherland, Shempston, Elgin. 
Third — Certificate to Peter Brown, Linkwood, Kgin* 

EXTRA CATTLE. 

Judges* — The same as for Polled. 

The following were commended : — ^Four Highland Oxen, belongingto Thomas 
Low, Ballimore, Grantown ; two Highland Oxen, belonging to Robert 
Anderson, Meikle Kildrummie, Nairn ; Two Cross Oxen, belonging 
to the Duke of Sutherland. 

Class IX.— Horses, 

FOR AGRICULTURAL RURROSES. 

Judges — Captain Falconar, Foxhall, Kirkliston ; John Gibson, Woolmet, 
Dalkeith ; Alexander Lawson, Oldmills, Elgin ; James Steedman, 
Boghall, Roslin ; John Haclaren, Mon 2 ae, Blair- AtholL — Attending 
Mmbers-^oLOJXBJi Houstoun and Major Horne. 

Section 

1. Best Stallion foaled before 1st Jan. 1863 — L,2b to Robert Wilson, Dura, 

Portsoy, The silver medal to Robert Wilson, Darn, Portsoy, as the 
Breeder of the best Stallion. Second — ^L.12 to John L. Gow, Raith, 
Kirkcaldy. Third — Certificate to George Booth, V.S., Dundee. 

2. Best Entire Colt foaled after Ist Jan. 1863— L. 16 to David Riddell, 

Kilbowie, Duntochar, Dumbartonshire. Second — ^L.7 to John Collie, 
Ardgay, Forres. Third — Certificate to D. Jack, Middle Drums, Brechin. 

3. Best Entire Colt foaled after Ist Jan. 1854 — ^L.8 to Robert Wilson, Durn, 

Portsoy. Second — L.4 to Robert Wilson, Darn. Third — ^Certificate to 
John Fraser of Bunchrew, Inverness. 

4. Best Entiire Colt foaled after Isi Jan. 1866— L.6 to John Cruickshank, 
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Cloves, Elgin. Second — L.3 to John Mackintosh, Auchnacloich Cot- 
tage, Nairn, Third — Certificate to C. Smith Sc Co,, Hillhead, Nairn. 

6. Best Brood Mare foaled before 1st Jan. 1853 — Ii.15 to George William- 

son, Auldtown, Turriff. Second — L.7 to Archibald K, Leitch, Inch- 
stelly, Alves. Third— -Certificate to John Cruickshank, Cloves, Elgin, 
C. Best Filly foaled after 1st Jan. 1853 — L.8 to William Park, Boquhanran, 
Dalmuir, Dumbarton. Second — L.4 to A. Cruickshank, Sittyton, 
Aberdeen. Third — Certificate to J. Mackessack, Balnaferry, Forres. 

7. Best Filly foaled after 1st Jan. 3854— L.6 to David Riddell, Kilbowie, 

Duntocher, Dumbartonshire. Second — L.3 to J. Cruickshank, Cloves, 
Elgin. Third — Certificate to A. Cruickshank, Sittyton, Aberdeen. 

8. Best Filly foaled after 1st Jan. 1855 — L.4 to James D. Grigor, Wester 

Alves, Elgin. Second — L.2 to Arch. K. Leitch, Inchstelly, Alves, 
Third— Certificate to Arch. K. Leitch, Inchstelly, Alves. 

JPONZ£S. 

9. Best Stallion not exceeding 14 hands — L.10to D. Macleod, Kingsburgh, 

Portree. Second — L.6 to D, Macleod, Kingsburgh. Third — No 

Award. 

10. Best Mare not exceeding 14 hands— L.8 to A. Oliver, Antfield, Inverness. 
Second — L.4 to G. Cruickshank, Barnhill, Elgin. Third — Certificate 
to Peter Brown, Linkwood, Elgin. 

EXTRA HORSES. 

The following were commended by the Judges ; — ^A Half-bred Colt belong- 
ingto James Cameron, Balnakyle, Munlocliy ; two Roadsters, belong- 
ing to George France, Wester Lovat, Bogroy ; a Colt and Filly, be- 
longing to George Johnson, Springfield, Forres; a Half-bred Cleveland 
Colt, belonging to Eneas Mackintosh of Daviot, Inverness ; a Pony 
Gelding, belonging to Thomas Low, Ballimore, Grantown ; a Pony 
Stallion, belonging to Dudley Coutts Marjoribanks of Guisachan, Can- 
nich, Beaulyj a Pony Gelding, belonging to M. S, , Boulderson, Ord 
House, Beauly ; two Pony Geldings, belonging to Lord Lovat, Beau- 
fort Castle, Beauly. 

Class III. — Sheep. 

LEICESTER. 

Judges — Arthur Harvey, Tillygreig, Aberdeen Geo. Hope, Fenton Bams, 
Drem. — Attending Member — Wu, Forbes Mackenzie of Portmore. 

Section 

1. Best Tup, not more than four shear — L.10 to Thomas Simson, Blainslie, 

Lauder. Second — ^L.5 to James Black, Knock, Keith. Third— Certi- 
tificate to Thomas Simson, Blainslie, Lauder. 

2. Best Dinmont or Shearling Tup — L.10 to Thomas Simson, Blainslie, 

Lauder. Second— L.6 to Wm. Tod, Elphinstone Tower, Tranent, 
Third — Certificate to John Collie, Ardgay, Forres, 

3. Best Pen of five Ewes, not more than four shear — L.6 to John Collie, 

Ardgay, Forres. Second— L,3 to Thomas Mason, Pallinsbum, Nor- 
thumberland, Third— Certificate to J. Mackintosh, Auchnacloich 
Cottage, Naim. 

4. Best Pen of five Shearling Ewes or Gimmers— L.6 to J. Collie, Ardgay, 

Forres. Second — L.3 to Thomas Mason, Pallinsbum, Northumber- 
land. Third — Certificate to T. Mas(m, Pallinsbum, Northumberland. 
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CHEVIOT. 

Judges — Adam Blaceloce, Minnygaff, Moffat ; John Collje, Ardgay> 
Forres; John Hall, Sciberscross, Golspie. — AUending Member — 
F. ISr. Menzies, Tirinie, Aberfeldy. 

Best Tup, not more than four shear — L.10 to James Brydon, Moodlaw, 
Langholm. Second — L.5 to James Brydon, Moodlaw, Langholm. 
Third — Certificate to James Brydon, Kinnelhead, Moffak 

6. Best Binmont or Shearling Tup— •L.IO to Donald Horne of Langwell, 

Oait^ess. Second— L.fi to James Brydon, Kinnelhead, Moffat. 

Third — Certificate to James Brydon, Moodlaw, Langholm. 

7. Beat pen of five Ewes, not more than four shear — L.6 to W. Gunn, 

Glendhu, Lairg. Second — L.3i to Donald Horne of Langwell, Caith- 
ness. Third— Certificate to Sutherland Murray, Kirkton, Golspie. 

8. Best Pen of five Shearling Ewes or Gimmers — L.6 to James Brydon, 

Moodlaw, Langholm. Second — L.3 to John Carruthers, Kirkhill, 
Moffat. Third — ^Certificate to William Gunn, Glendhu, Lairg. 

BLAOEEACED. 

Judges — John Maclaren, Monzie, Blair- Atholl ; James Macpheeson, 
Biallid, Kingussie ; Alex. Stewart, Dalvey, Grantown . — Attending 
Member — W. A. Campbell of Ormsary. 

9. Best Tup, not more than four shear — ^L.IO to Alex. Macdonald, Strath- 

mashie, Laggan, Eanghssie. Second — L.5 to Adam Blacklock, 
Minnygap, Moffat. Third— Certificate to Charles Summers, White- 
field, Haydon Bridge, Northumberland. 

10. Best Binmont or Shearling Tup— L.10 to Adam Blacklock, Minnygaff, 

Mofiat. Second — ^L.5 to Adam Blacklock, Minnygaff, Third — 
Certificate to Alexander Macdonald, Strathmashie, Laggan, 

11. Best Pen of five Ewes, not more than four shear — L.6 to Alexander 

Macdonald, Strathmashie, Laggan, Kingussie. Second — ^L.3 to Hugh 
Andrew Johnston Munro, of Novar, Evanton. Third — No Award. 

12. Best Pen of five Shearling Ewes or Gimmers — L.6 to James Brydon, 

Kinnelhead, Moffat. Second — L.3 to Charles Alexander, Inversanda, 
Ardgour, Bonawe. Third — Certificate to Alex. Macdonald, Strath- 
^mashie, Kingussie. 

SOUTHDOWN. 

Judges — ^Rx. Jopp, Seggat, Auchterless ; Geo. Williamson, Auldtown of 
Camousie, 'lyixt^.—AUmding Member — Rr. Simpson of Cobairdy. 

13. Best Tup, not more than four shear — ^L.10 to James Aitchison of 

Alderston, Haddington. Second — L.6 to the Duke of Richmond, 
Gordon Castle, Fochabers. Third— Certificate to the Duke of Rich- 
mond, Gordon Castle, 

14. Best Binmont or Shearling Tup— L.10 to John Hutchison, Monyruy, 

Peterhead. Second^ — L.5 to John Hutchison, Monyruy. Third — 
^ Certificate to R. Scot Skirving, Camptown, Haddington. 

15. Best Pen of five Ewes, not more than four shear — L.6 to Robert Scot 

Skirving, Camptown, Haddington. Second — L.3 to the Duke of Rich- 
mond, Gordon Castle. Third — Certificate to Robert Scot Skirving, 
Camptown, Haddington. 

16. Best Pen of five Shearling Ewes or Gimmers — L.6 to John Hutchison, 

Monyruy, Peterhead. Second— L.3 to the Duke of Richmond, Gordon 
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Castle. Third — Certificate to Robert Scot Skirving, Camptown, 
Haddlngtou. 


LONG-WOOLXiED OTHER THAN LEICESTER. 

Arthur Harvey, Tillygreig, Aberdeen; Georob Hope, Fenton 
Barns, Drem . — Attending Member — William Forbes Mackenzie of 
Portmore. 

17. Best Tup, not more than four shear — ^L.lO/to the Duchess of Gordon, 

Huntly Lodge, Huntly. Second — L.6 to Robert Scot Skirving, 
Camptown, Haddington. Third — Certificate to Lord Kinnaird, Rossie 
Priory, Inchture. 

18. Best Pen of five Ewes, not more than four shear — ^L.6 to Lord Kinnaird, 

Rossie Priory, Inchture. Second and third — "No Entry. 

EXTRA SHEEP. 

Judges — Arthur Harvey, Tillygreig, Aberdeen ; Robert Jopp, Seggat, 
Auchterless ; Geobob Williamson, Auldtown of Oamousie, Turriff. 
Five Leicester Lambs, belonging to James Kemp, Kemptown, FoiTes, 
highly commended. A Southdown Tup, belonging to William Tod, Elphin- 
stone Tower, Tranent, commended. A Cross-bred Southdown Tup, belong- 
ing to T. P. Bonell Biscoe of Newton,. Inverness, commended. 

Class IV. — Swine. 

Judges — Sir James D. H. Elphinstonb of Logie-Elphinstone, Bart. ; John 
Maclaren, Rossie Priory, Inchture ; James Melvin, Bonnington, 
Ratho. — Attending Member — William Gunn, Glendhu, Golspie. 

Section 

1. Best Boar, large breed — ^L.6 to Robert Anderson, Meikle ELildrummie, 

Nairn. Second — L.3 to James Skinner, Woodside, Aberdeen. 

Third— Certificate to John Macintyre, Culcharry, Cawdor, Nairn. 

2. Best Boar, small breed — L.6 to George Brown, Westerton, Fochabers. 

Second — ^L.3 to John Mackessack, Balnaferry, Forres. Third — 

Certificate to Sir Charles Ross of Balnagown, Bart., Parkhill. 

3. Best Sow, large breed — ^L.4 to James Sk^ner, Woodside, Aberdeen- 

Second — L.2 to James Skinner, Woodside! Third — No Entry. 

4. Best Sow, small breed — L.4 to John Alderson, Thornby, Wigton, 

Cumberland. Second — ^L.2 to John Alderson, Thornby, Wigton, 
Cumberland, Third — Certificate to John Gibson, Woolmet, Dalkeith, 
6. Best Pen of Three Pigs, not exceeding eight months old— L.4 to John 
Alderson, Thornby, Wigton. Second — ^L.2 to John Oruickshank, 

Cloves, Elgin. Third — Certificate to J, Skinner, Woodside, Aberdeen. 

Class V. — ^Poultry, 

Judges — Sir James D. H. Elphinstone ; John Maclaren, Rossie Prioxy, 
Inchture ; James Melvin, Bonnington, Ratho . — AUmding Memh&r-^ 
William Gunn, Glendhu, Golspie. 

Section 

1. Best coloured Dorking Cock and Two Hens — ^the silver medal to John 

Gibson, WoolmetjDalkeith. Second — Certificate to A. Davidson, Naim. 

2. Best white Dorking Cock and Two Hens. No unoard* 

3. Best coloured Cochin-China Cock and Two Hens— Ihe silver medal to 
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the tady Anne Mackenzie of Soatwell, Rosehangh, Mnnlochy. Se- 
cond — Certificate to HngK Fraser, Balloch of Culloden, Inverness. 

4. Best white Cochin-China Cock and Two Hens. Fo mtry* 

5. Best Bramahpootra Cock and Two Hens — ^the silver medal to Dudley 

Coutts Marjorihanks of Guisachan, Beanly. 

6. Best Malay Cock and Two Hens, No entryn 

7. Best Spanidi Cock and Two Hens — ^the silver medal to Dudley Coutts 

Marjorihanks of Guisachan. Second — Certificate to H. Friiser, Bal'* 
loch of Culloden, Inverness. 

8. Best Golden Hamburgh Cock and Two Hens. No award. 

9. Best Silver Hamburgh Cock and Two Hens — ^the silver medal to Alex. 

M. Collie, Carsewell, Alves. Second — Certificate to Hugh Fraser, 
Balloch of Culloden, Inverness. 

10. Best Poland Cock and Two Hens — ^the inlver medal to Lieut.-Colonel 

Alex. Houstoun, Castlehill, Inverness. 

11. Best Game Cock and Two Hens. No entry. 

12. Best Cock and Two Hens of any other distinct breed. No entry. 

13. Best Bantam Cock and Two Hens— the silver medal to T. P. Bonell 

Biscoe of Newton, Inverness. Second — Certificate to W. A, Stables, 
Cawdor Castle, Naim. 

14. Best Three Capons. No entry. 

15. Best white Aylesbury Drake and Two Ducks — ^the ^ver medal to Lord 

Lovat, Beaufort Castle, Second — Certificate to Hugh Fraser, Balloch 
of CuUoden, Inverness. 

18. Best Rouen Drake and Two Ducks — ^the silver medal to Lord Lovat, 
Beaufort Castle, Beanly. 

17. Best Drake and Two Ducks of any other breed. No award. 

18. Best Black Norfolk Turkey Cock and Two Hens — ^the silver medal to 

John Cruickshank, Cloves, Elg^n, 

19. Best Turkey Cock and Two Hens of any other breed. No entry. 

20. Best Gander and Two Geese — ^the silver medal to Lord Lovat, Beaufort 

Castle, Beauly. Second — ^Certificate to John Cruickdiank, Cloves* 
Elgin. 

CiASs yi.— I mplements and Machines. 

John Gibson, Woolmet, Dalkeith ; John M*Laebn, Rossie Priory, 
Inchture; John Milleb of Leithen, Pohnont; James Stbedman, 
Boghall, Roslin ; James Stirling, C. E*, Edinburgh.— 

Member — Captain Falconar, Foxhall, Kirkliston. 

Ssctioii 

1. Best Two-horse Plongh for general purposes — ^L.3 to George Sellar <fc 

Son, Huntly. In this section the Judges commended ploughs belong- 
ing to Robert Law, Shettleston, and George Sellar & Son. 

2. Best Trench or Deep-Furrow Plough — ^L.3 to Gieorge Sellar & Son. 

3. Best SnbsoU Plough for Two Horses — ^L.4 to James Kirkwood, Tranent 

Foundry, East-Lothian. A Subsoil Plough, belonging to John Gray 
& Co., Uddingston, Glasgow, commended. 

4. Best Subsoil Plough for Moor and Stony Land, for Three or Four Horses 

^L.4 to John G^ray Sc Co., Uddingston, Glasgow. 

5. Best Double Mould-Board Plough for forming Drills — ^L.3 to George 

Sellar & Son, Huntly. 

8. Best Bibbing or Drill-Paring Plough. No entry. 
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7. Best Improvement on, or Substitute for, the Common Plough, in lifting 

Potatoes — L.8 to Robert Law, Shettleston, Glasgow. 

8. Best Two-Horse Grubber or Cultivator— L.4 to John Gray & Co., 

Uddingston, Glasgow. 

9. Best Drill-Grubber for Green Crops — ^L.2 to James Kirkwood, Tranent. 

10. Best Norwegian Harrow— L.4 to James Kirkwood, Tranent. 

11. Best Consolidating Land-Roller. No award,. 

12. Best Land-Presser, for preparing Seed-bed for Grain— L.5 to Young, 

Peddie, & Co., Edinburgh and Glasgow. 

13. Best Ribbing Machine — ^L.2 to James Kirkwood, Tranent. 

1 4. Best Pulverising Land-Roller — L.5 to James Suttie, Inchture. 

15. Best Harrows for Heavy Land — ^L.8 to John Gray & Co., Uddingston. 

16. Best Harrows for Light Land — L,3 to Robert Law, Shettleston, Glasgow. 

17. Best Common Swing-Trees or Draught-Bars — ^L.l to Alex, h George H. 

Slight, Edinburgh. 

18. Best Equalising Swing-Trees or Draught-Bars— L.l to Robert Law, 

Shettleston, Glasgow. 

19. Best Broadcast Sowing-Machine for Grain and Grass-Seeds — L.6 to 

Robert Law, Shettleston, Glasgow. 

20. Best Drill Sowing-Machine for Grain — ^L.6 to James Smith, Lawhill, 

Auchterarder. 

21. Best Horse-Hoe for Drilled Grain Crops. No award, 

22. Best Sowing-Machine for Turnips — L.4 to John Gray & Co., Uddingston. 

23. Best Sowing-Machine for Turnips with Manure. No award, 

24. Best Dibbling or Drop Sowing-Machine for Turnips with Manure. No 

miry, 

25. Best Three-Row Sowing-Machine for Beans. No entry, 

26. Best One- Row Bean-Sowing Machine. No award, 

27. Best Dry Manure Distributing Macliine. No entry, 

28. Best Liquid-Manure Distributing Machine, No entry, 

29. Best Liquid Manure Pump — L.2 to Smith Brothers & Co,, Kinning 

Street, Glasgow. 

30. Best Straw-Cutter for hand labour — L.2 to Richmond and Chandler, 

Salford, Manchester. 

31. Best Straw-Cutter for power — L.3 to Richmond and Chandler, Salford. 

32. Best Turnip-Cutter for Sheep — L.2 to Richmond and Chandler, Salford. 

33. Best Turnip-Cutter for Cattle. No award, 

34. Best Turnip-Cutter for Sheep, adapted for attachment to a Cart — ^L.3 to 

Caldow and Mackennel, Palmerston Ironworks, Dumfries. 

35. Best Linseed-Bruiser for hand labour — L,2 to Richmond and Chandler. 

36. Best Grain and Linseed-bruiser for power — L,4 to Richmond and 

Chandler, Salford, Manchester. 

37. Best Root-Washer — ^L.2 to Richmond and Chandler, Salford, Manchester. 

38. Best Steaming Apparatus for preparing Food — L.5 to Smith Brothers h 

Co,, Kinning Street, Glasgow. 

39. Best set of Troughs for Feeding Byres. No award, 

40. Best Sheep Fodder Rack — L.2 to James Kirkwood, Tranent. ’ 

41. Best One-Horse Farm-^Cart — ^L.4 to Robert Law, Shettleston, Glasgow, 

Carts belonging to Peter Davidson, Bropm, Auchterarder, and Robert 
Fraser, Forres, were commended. 

42. Best light Spring-Cart. No entry, 

48. Best Harvest Cart. No entry, ' - 

TBANS.— -MARCH 1857. 2 T 
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44- Best Apparatus for conveying Implements on the Farm. No entiy, 

45. Best Stone or Iron Stack Pillars, with Framework— L,2 to Young, 

Peddle, & Co., Edinburgh and Glasgow. Stack Pillars, belonging to 
Hemulewioz, Main, & Co., Glasgow, were commended. 

46. Best Horse Stubble or Hay Rake — ^L.2 to James Kirkwood, Tranen,t. 

47. Best Scythe for general purposes — ^L.l to James Smith, Lawhill Auch- 

terarder. A Scythe belonging to William Hanton, Drunkendub, 
Chance Inn, was commended. 

48. Best Improvement on any part of the Thrashing Machine. No awQ,rd* 

49. Best Thrashing Machine, adapted for two or more horses — L.6 to John 

Gray & Co., Uddingston, Glasgow. 

60. Best Thrashing Machine, with English high-speed open Drum, com- 

bined with Shakers, Faimers, &c., on the Scotch principle. No entry, 

61. Best Hummeler, for attachment to a Thrashing Machine. No award. 

62. Best Dressing Fanners — ^L.4 to George Clark, FoiTes. 

53. Best Weighing Machine for the Barn, indicating measure and weight 
of Grain at one operation — L.4 to Smith Brothers & Co,, Glasgow, 
64. Best Weighing Machine, indicating from 1 Ib. to 2 tons — L.4 to Smith 
Brothers k Co., Glasgow. 

55. Best Chum worked by hand — ^L.2 to J. Gray & Co., Uddingston, Glasgow. 

56. Best Churn worked by Power — ^L.3 to Philip Hunter, Edinburgh. 

57. Best Cheese Press — ^L.2 to T. J. L. Brooke, Mere, Knutsford, Cheshire. 

68. Best Curd-Cutter — ^L.l to James Smith,' Lawhill, Auchterarder. 

59. Best general set of Dairy Utensils — ^L.l to Philip Hunter, Edinburgh. 

60. Best Field Gate, constructed entirely of Iron — ^L.l to Hernulewicz, Main, 

h Co«, Glasgow, Belfast, & London. A Field Gate belonging to 
Hernulewicz, Main, & Co., Glasgow, commended. 

61. Best Field Ghite, not constructed entirely of Iron. No award. 

62. Best six Iron Hurdles for a Fence to retain Cattle — L.2 to Hernulewicz, 

Main, & Co. 

63. Best set of Traverse Divisions, Rack, and Manger for Farm Stables — ^L.2 

to Hernulewicz, Main, & Co. 

64. Best set of Farm Harness — ^L,l to Francis Campbell, saddler, Inverness. 

65. Best set of Tiles and Pipes for Field Drainage, No entry. 

66. Best set of Glazed Socketed Pipes for Sewerage. No entry. 

67- Best set of Tools for Cutting Field Drains— L.1 to William Cadell, 
Sons, & Co,, Cramond. 

68. Best set of Tools for Cutting Open Drains in Hill Pastures— L.1 to 

William Cadell, Sons, & Co., Cramond. 

69. Best general set of Hand Implements for the Farm. No award. 

70. Best Dynamometer for general Purposes — ^L.6 to Alexander and George 

H. Slight, Edinburgh. 

The following Articles were commended : — 

EXTRA IMFLEUENTS. 

A Horse Hoe, or Drill Harrow, belonging to P. Macgregor and Sons, 
Keith ; a Tester Plough for two horses, a Tweeddale Plough for four horses, 
a Tweeddale Trench Kough, for four horses, and a Soam Chain and Pulley 
for four horse yoke, belonging to Alex, and G. H. Slight, Edinburgh ; apd 
a Steam-Engine, belonging to Smith Brothers Co., Glasgow. 
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3MULBCBLLANEOUS ABTXCX.ES. 

Sheep Dipping Apparatus on Wheels, and Sheep Dipping Apparatus, "with 
Iron-barred Drainer, belonging to Thomas Bigg, Leicester House, G-reat 
Dover Street, Borough, London. 

* 

GENERAL COLLECTION. 

Specimen of Royal Albert Garden Chairs ; Ornamental Fences for 
Gardens, and Specimens of Iron and Wire Camp Stools, Royal Bal- 
moral Garden Chair, Two Royal Victoria Garden Chairs, Six Poultry 
Feeders, Long Pig Trough, and Sack Holder and Barrow, belonging to 
Hernulewicz, Main, and Co., Glasgow, Belfast, and London ; Patent Turnip 
Cutter, On-cake Crusher, and Improved Sack Holder, belonging to Rich- 
mond and Chandler, Salford, Manchester ; Collection of Glazed Troughs 
for Cattle, Horse Mangers, &c., belonging to John Robson, 26 Commerce 
Street, Glasgow ; Collection of Flower Vases, Pedestals, Chimney Cans, 
&c*, belonging to John Wauchope of Edmonstone, Dalkeith ; 2 Wrought- 
Iron Lodge Entrance Gates, Carriage Road Gate, Iron and Wire Arches 
for Gardens, Two-Horse Swing Plough, Iron Plough Guide, Drill Harrow, 
Iron Tar Barrow Apparatus, Iron Cheese Press, Wire Flakes for Enclosing 
Sheep, Wire Netting for Enclosing Sheep, Wire Netting for Enclosing 
Poultry, belonging to Young, Peddie, and Co., Edinburgh and Glasgow. 

lil— DISTRICT COMPETITIONS. 

CATTLE. 

The Island of Lews, 

BuujS, Class L* 1. Dr Charles M^'Rae, Barras, Stornoway, . L.4 0 Of 

2. Alexander M‘Leod, Valtos, Stornoway, . 2 0 OJ 

Heipbes. 1. David Houston, Melbost, Stornoway, • 5 0 0 

2. John Hunter, Amish, Stornoway, . 3 0 0 

The Stevjartry of Kiffhcudhrifkt. 

Bulls. Alexander Kerr of Scroggiehill, . Silver Medal. 

Bulls, Class I. 1. J. & W. Burnie, Stonehouse, Dumfries, L.8 0 0 

2. William Clark, Cowar, Dalbeattie, . 4 0 0 

Bulls, Class II. t J. Cunningham, Whitecaim, K. Durham, 6 0 0 

Hbifbrs. 1. James ^ennan, Balig, Kirkcudbright, . 6 0 0 

2. John Cunningham, Whitecaim, . 3 0 0 

The Middle Ward of La/mrkshire^ disc. 

Bulls. John Hamilton of Bumbrae, Avondale, Silver Medal. 

Bulls, Class L 1. John Stewart, Burnside, Strathaven, L.8 0 0 

2. Adam Letham, Crofthead, Stonehouse, 4 0 0 

Bulls, Class 11. John Torrance, Crookedstone, Hamilton, 6 0 0 

Heipbrs. 1. John Stewart, Strathaven, . . 6 0 0 

2. Andrew Logan, Claddens, East Ejlbride, 3 0 0 

The Didrict of Straihspey, 

Bulls. John Gordon, Ballintomb, Grantown, Silver Medal. 

* Glass I., Bulls calved before 1st January 1864. 
f Class II., Bulls calved after 1st January 1854. 
t Half Premiums awarded, the number of lots being under six. 
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DRAUGHT HORSES. 

The District of ^raihendrv^ 

Stauions. John Paterson, Waterlee, Houston, < . L.25 0 0 

Mares. John Buchanan, Coldraeh, Drymeri, . , XO 0 0 

Ftliies. Ho. do. • . 5 Q| 0 

The County of Forfar, 

Stallions. George Booth, V.S., Dundee, . . Ij.25 0 0 

Alexander Kydd, Balmirmar, Arbroath, . 10 0 0 

PiLUES. Alexander Pattullo, Strathmartin, . . 5 0 0 

The Distmci of Laud&tdok, 

STAlnoisra. Robert Craig, Burnside Street, Glasgow, . . L.25 0 0 

Mares. James Laune, Mitchelson, Stow, > . 10 0 0 

Fhjubs. Wm. Broomfield, Spotsmains, Kelso, . . 5 0 0 

The District of Glasgow, 

Two^ybar-OLD-Oolts. Hugh Tallance, Greathill, Avondale, L.6 0 0 
One-tear- OLD-O oLTS. Thomas Young, Tailend, Dunlop, . 4 0 0 

The District of Mid-Calder, 

Two-year-old-Oolts. R. Jack, West Craigs, Corstorphine, L.6 0 0 
One-year-old-Oolts. George Davidson, Dean Park, Balemo, 4 0 0 

LEICESTER SHEEP. 

The Counties of Edinburgh and Haddington. 

Tups. Thomas Simson, Blainslie, Lauder, . L.5 0 0 

The County of Ayr, 

Tups. John Eankine of BeochL Maybole, . . L.5 0 0 

Ewes. William Caldwell, Boydstone, Aidrossan, 2 10 0* 

CHEVIOT SHEEP. 

The District of Tobermory^ Sc. 

Tops. J. Sellar of Ardtomish, Morven, Oban, Silver Medal. 

Tups. Charles Johnstone, Mongarry, Strontian, L.5 0 0 

Shearling Tups, Do. do. 5 0 0 

Ewes. W. E. Oliver, Mungostell, Morven, Qban, 5 0 0 

Shearling Ewes. Charles Alexander, Inversanda, Sl^ntian, 4 0 0 

' BLACKFACED SHEEP. 

The District of Cowal. 

Tups. John Whyte, Ballochyle, Kilmun, . L.5 0 0 

Shearling Tups, Duncan Turner, Corrachane, Kilmun, . 5 0 0 

Ewes. John Whyte, Ballochyle, Kilmun, . 4 0 0 

Shearling Ewes. Thomas Clark, Cirngindive, Dunoon, . 4 0 0 

The Districts of Currie, Fenimih, and Biggar. 

Tups. John Watson, Nisbet, Biggar, . . L.5 0 0 

Shearling Tups. Do. do. . .500 

Ewes. Do. do. . .400 

S hearlin g Ewes. David Wilson, Halls, Penicuik, . , 4 0 0 

The Districts of Breadalbam and Weem. 

Tups . John Campbell of Garrows, Amulree, Silver Medal. 

^UPS. Do. do. . L.5 0 0 

* Half Premiums awarded, the number of lots being under six. 
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SHBARLiNa Tups. John Eobertson, Glenlyon House, Fortingal, 2 10 0* 
Ewes. Campbell and M^Diarmid, ClagganjKeimiore, 2 0 

Shearling Ewes. John Eobertson, Glenlyon House, Fortingal, 4 0 0 

SWINE. 

The DistricU of Lower Annandah and Nithsdale, 

Boars. 1. Miss Bel], Woodhouselees, Canonbie, . . L.4 0 0 

2. John Birrell, Guards, Gretna, . . .200 

Sows. 1. John Mackenzie, Barnhill, Lochmaben, . . 1 10 0* 

2. Thomas Marshall, Howes, Annan, , . 0 10 0* 

The District of Formartine, 

Boars. 1. James Skinner, Woodside, Aberdeen, . . L.2 0 0* 

2. John Argo, Mill of Cavel, Summerhill, . . 10 0* 

Sows. 1. George Shepherd, Shethin, Tarves, . .'300 

2, James Hay, Nethermill, Tarves, . . ,10 0 

DAIRY PRODUCE. 

The District of Lottl 

Cured Butter. S. J. Popham of Ardchattan, Silver Medal 

Do. Mrs M'iones, Achuaba^ . • I».3 0 0 

Do. Mrs Beverley, Lera^, . . . 2 0 0 

Sweet- Milk Cheese. Mrs Cheyne of Lismore, , Silver Medal 
Do. Mrs Beverley, Lerags, . , . L.3 0 0 

Do. Mrs Macpherson, Clachadhu, , . 2 0 0 

The District of Ardrossan. 

Cured Butter. John Crawford of Millstoneford, Silver Medal 

Do. James Kirkbope, Pergushill, . . L.3 0 0 

Do. Andrew Kirkwood, Dykes Mains, . 2 0 0 

Swbbt-MHjK: C hees e. David Cuninghame, Chapelton, , , 3 0 0 

Do. Samuel Taylor, Bushie, Ardrossan, . 2 0 0 

* 

Di^rict ofKintyre, 

Cured Butter. John Mitchell, Ballemenach, . . Ii,3 0 0 

Do. John Arthur, Skeroblingony, . . 2 0 0 

Sweet>MiIiE Cheese. AJexander Snodgrass, East Uhescan, . 3 0 0 

Do. Eobert Aitken, SkerobHnraw, . .200 

SEEDS. 

The Silver Medal has been awarded to the following parties : — 
The Distt^i ofKintyre. 

Alexander Snodgrass, East Chescan, for Sandy Oats. 

James Letham, Tradigle, for Bere. 

Mathew Andrew, Anorewstone, for Perennial Eye-Grass Seed. 

The District of Buchan. 

William Scott, Wester Eora, for ^ly Berlie Oats. 

George Anderson, BEallmoss, for Perennial Eye-Grass Seed. 

The County of Banff and Twmff Distinct. 

Alexander Murray, Old Manse of Boyndie, iop Sandy Oats. 

Willi^ Webster, Kirkside, for Chevalier Barley. 

Andrew Longmore, Eettie, for Lord Westem^s Barley. 

Alexander Morrison, jun., Turriff, for Eye-Grass Seed. 

* Half Premiums awarded, the number of lots being under rix* 
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The District of Boss, 

John Bmning, Brae, for 'White Essex Wheat. 

John Poison, Moy, for Chevalier Barley. 

Allan Cameroz^ Preim, for Sandy Oats. 

John IMackenzie, Eanettas, for Perennial Bye-Grass. 

The C(rimty of JEl-g-in, 

George Cruiekdiank, Barnhill, for White Wheat 
WillSun Dickson, Alves, for Chevalier Barley. 

GREEH CROPS OK SMALL POSSESSIOKS. 

The Farkhes of Kmmore and Killin, 

1. Duncan Camphell,*E31tyrie, . . . . L.3 0 0 

2. JohnM^aren, M^huim, . . . . 2 10 0 

3. Widow Camphell, Margheg, . . . . 1 10 0 

4. John Stewart, Ardradnaig, . . . . 10 0 

The Farkh of Bew FUsligo. 

1. Charles Mackie, Balnanioon, . . . . L.3 0 0 

2. Charles Beange, Balnamoon^ . . . . 2 10 0 

3. James Bimie, Oaimheigh, . . . . 1 10 0 

4. Joseph Horn, Cfedrnywhing, . . . . 10 0 

MEDALS IK AID OP PREMIUMS GITEK BY LOCAL SOCIETIES. 
The Silver Medal has been awarded to the following parties : — 
The District of Blast KUpatrick, 

1. WRliam Lang, Blairdardy, for Best-managed Green Crop. 

2. Gavin Marshall, Gartconnell, for Best-managed Farm. 

The District of Breadalhane, 

1. James Anderson, Dunaves, for Best-managed Green Crop. 

2. Peter Sinclair, Maignacrannaig, for Best-kept Dunghill. 

The Di^ict of Clackmannan, 

1. A. & A. Mitchell, South Parkhead, for Best-managed Green Crop. 

{Dryfdd), 

2. A & A. hutchell, Kennetpans, for Best-managed Green Crop, {parsi}. 

The District of Bute, 

William Johnston, W^t St Colmack, for Best-managed Green Crop. 

The District of Leochel-Cushnie, 

John Dunn, Wester Enentyre, for Best-managed Green Crop. 

PLOUGHING COMPETITIONS. 

In the course of the year the Society's Medal was awarded at 
87 Ploughing Competitions, the details of which are given in a 
previous part of this volume. 

COTTAGES AND GARDENS. 

Fob the Best-kept Cottaqbs and Gabdbns. 

First Cottage Premium — ^L.1, 5s., and Medal when Pour Competitors ; 
. Second, — ^L.1 ; Third, — 15s. Fust Garden Premium-— -L.1, 5s., and Medal 
when Four Competitors ; Second,— L.1 ; Third,— 15s. 



PREMIUMS AWARDED BY THE SOCIETY IN 1866. ' 667 


The County of Forfa/r, 

Ceaig. — 1st Cottage Premium and Medal, to James Adams ; 2d, Walter 
Smith; 3d, John Oswald. 1st Garden Premium and Medal, James 
Adams ; 2d, Charles Falconer ; 3d, John Oswald. 

The County of Lanark 

LesmahA-GOW. — 1st Cottage Premium and Medal, to Thomas Brown ; 2d. 
William Ritchie ; 3d, Thomas Symington. 1st Garden Premium and 
Medal, Thomas Brown ; 2d, W. Ritchie ; 3d, John McIntosh. 

The Couwty of Wigt(mn. 

Old Luce. — 1st Cottage Premium and Medi to Wm. Hamilton ; 2d, James 
Hannah ; 3d, Margaret Galloway. 1st Garden Premium and Medal to 
Peter Agnew ; 2d, James Hannah ; 3d, Margaret Galloway. 

MEDALS GIVEN IN AID OP PRIVATE COMPETITIONS. 

On the Linlithgow Agricultural Societfs Application, 

To George Bird, Easter Carlowrie, for Best-kept Cottage. 

On Lord Kinnaird^s Application, 

1. John Sim, for Best-kept Cottle — Lower district. 

2. Thomas Prain, for Best-kept Cottage — High district. 

On Mrs Douglas Baird of Closehun^s Application, 

1. To Mrs J. M‘Murdo, for Best-kept Cottage. 

2. To William Bisset, for Best-kept Garden. 

On the Eastei^ District of Stirlingshire Association! s Application* 
Alexander Miller, The Island, for Best-kept Cottage. 

The Parishes of Lanark and Covington, 

1. William Purdie, Covington, for Best-kept Cottage. 

2. Do. do, for Best-kept Garden. 

VETERINARY COLLEGE. 

Silver Medals were awarded, at the annual examination in 
April last, to the following parties : — 

1. To Edward Coleman, Sitton, Surrey, for Best General Examination. 

2. To Thomas Strangways, for an Essay on Opium. 

3. To Edward Coleman, Sitton, Surrey, for an Essay on Opium. 

4. To Charles Bradshaw, Mauritius, for an Essay on Carbon. 

5. To Walter Lewis, Great Bad worth, Cheshire, for General Efl3.ciency. 

6. To George Morgan, Alvah, Banff, for Best Examination in Anatomy. 

7. To James Kirby, Sibsey, Lincolnshire, for Best Anatomical Preparation. 

8. To William Williams, Holywell, for Best Examination in Chemistry. 

9. To William A. Field, Eastergate, Chichester, for Best Examination in 

Materia Medica. 


All Premiums, not applied for within two years from the term of 
paj^ment, will be forfeited. 

By order of the Directors, 

J", Hall Maxwell, Secretary* 


Edinburgh, Febrmry^ 1857. 



568 


On the manures WHIOH can be most ADVANOJAaEOUSLT BMPLOTEB AS 
SUBSTITUTES bob GUANO. 

By Dr Anderson, Chemist to the Society, 
uin Address delivered at {he Monthly Meeting on the l^th Fehmary 1857* 

The price of artificial manures, and their fluctuations in value, are 
questions of the highest importance to the farmer, and have every 
year been forcing themselves more and more strongly on his atten- 
tion. The stea^ increase in the price of guano has rendered their 
relative economy infinitely more important than it was, so long as 
that subsjance could be obtained on moderate terms; and now that 
a farther and very considerable increase in its price has taken place, 
the question has acquired a very different aspect, and it comes to 
be a matter of consideration whether the farmer can any longer 
afford to employ it ; and if so, by what substances it can be most 
advantageously replaced. In bringing these points under the 
notice of the Society, I shall, even at the risk of repeating matters 
already familiar to many of our members, commence by a 
short recapitulation of the mode in which manures act, for the pur- 
pose of pointing out what is required both for a general and a 
special manure, and thus laying down some fixed principles on 
which we may judge how far guano and similar substances fulfil 
what is required of them. The great fundamental principle bn 
which a manure is employed depends upon the fact that every 
plant during its growth accumulates in its system a certain quan- 
tity of matters essential to its existence, which it derives partly 
from the soil and partly from the air. From the former it extracts 
the fixed mineral matters which exist there, and there only, while 
from both it obtains supplies of its organic food, that is, of the 
water, carbonic acid, ammonia, and nitric acid, required to build 
up that greatly preponderating portion of its mass which is com- 
bustible. Plants grow; naturally without cultivation, because the 
soil and the air always contain a certain quantity of the elements 
they require ; and as they either die in the spot where they grew, 
or are consumed by wild animals, these substances sooner or later 
&d their way back to the soil, there to commence a new cycle* of 
similar changes, so that a certain moderate production continues 
from year to year. But when agriculture comes into operation, 
these conditions are changed ; the crop Is removed from the soil, 
and consumed elsewhere; and though the air will still afford the 
elements which are derived from it as abundantly as before, the 
next generation of plants must find in the soil a diminished supply 
of the substances it obtains from thence. The necessary conse- 
quence is, that if the cultivation of plants be continued, tne quart- 
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\ity of valuable matters in the soil becomes less and less, until at 
length the soil is so much reduced as to be no longer sufficient 
to maintain the growth of plants, and it is then said to be ex- 
hausted. To restore the fertility of such an exhausted soil, vege- 
table matters, or the duhg of animals, which consists to a large 
extent of partially decomposed vegetable matters, must be returned 
to the soil ; and herein lies the simplest, the oldest, and the most 
generally employed method of manuring, and the only one pos- 
sible, so long as the principles on which a manure acts were un- 
known. But now that the progress of scientific knowledge has 
enabled us, in place of considering farmyard manure as a whole, 
to estimate the advantages derived from each of its numerous con- 
stituents, we have come to see that it may not in all cases be an 
indispensable manure, but may to a certain extent be replaced by 
other substances. In fact, when we inquire more minutely into 
the cause of the diminished fertility of a soil from which a succes- 
sion of crops has been removed, it is found rarely to depend on the 
general exhaustion of all the requisite elements, but most commonly 
on the deficiency of one or more substances, which have been re- 
moved by a certain number of crops, while the others still remain 
in sufficient abundance. And hence, the fertility depends not so 
much on those substances which are abundant, as on those which 
are most deficient, and the absence of which renders the others use- 
less, because the plants cannot grow without an adequate supply 
of aU their constituents. A soil in this condition does not abso- 
lutely require farmyard manure, but may be again made to pro- 
duce abundant crops by the application of the one deficient sub^ 
stance, which is then called a special manure. When so treated, 
a soil will retain this renewed fertility for a certain time, but at 
length becomes again infertile, even under a continued application 
of this manure, which is then said, in ordinary language, to have 
lost its effect, although the real reason is that the supply of a second 
constituent has been exhausted, and it also must be supplied in the 
form of a manure. In all that precedes, we have supposed it to 
be required merely to keep up a certain moderate fertility, such as 
an ordinary soil may be supposed to possess in a state of nature. 
But agriculture does a good deal more than this, and seeks to pro- 
duce a larger amount of vegetation than the natural soil can do 
without extraneous aid, an enect which may manifestly be always 
produced by supplies of farmyard manure, sufficient to afford a 
superabundance of all the different constituents of plants. But it 
is obvious that we may succeed equally well without it, if, as will 
freqjuently happen, some of the constituents be abundant, and their 
utility be limited hj the deficiency of only one or two. Thus, for 
instance, we may conceive a soil containing a superabundance of 
all the mineral elements of the plant, but no ammonia or other 



570 


SUBSTITUTES FOB OUANO. 


nitrogenous matter, in which case the produce will be limited hrjr 
the quantity of ammonia which the plants can obtain from the air 
during their period of growth, and may be greatly increased bjr a 
special manure, containing nothing but that substance ; so likewise 
it may happen that even where farmyard manure has been applied 
in very large quantity, the addition of a special manure may still 
be advantageous, because, as ordinary dung consists of the con- 
stituents of plants, minus those substances which have been re- 
gained by the animals which fed upon them, it may be desirable to 
supplement deficiencies so produced ; or if the crop to which it is 
applied happen to require an unusually large quantity of any par- 
.ticular element, it may be advisable to add an extra quantity of 
that substance, so as to bring out the full effect of its other consti- 
tuents. It cannot fail to be observed that, according to the defini- 
tion now given, there is a very important distinction to be drawn 
between a general- and a special manure. When the former is 
used, all the constituents of plants are added to the soil, and not 
only is its fertility maintained, but, if they be used with sufficient 
liberality, its productive capacity may be materially increased. 
Whereas, on the other hand, a special manure adds nothing to the 
permanent fertility of the soil, but only renders its existing con- 
stituents more rapidly available, and hastens rather than defers its 
exhaustion. Su^ at least would be the case if special manures 
were emp!by^ abne, a method rarely practised, and which, in my 
,opmien, should be scrupulously avoided, except under very special 
, circumstances. But if special manures be employed along with 
.farmyard manure, the result is different. A given quantity of the 
latter can of course produce only a certain amount of crop, but if 
mixed with a special manure, it is more rapidly converted into 
vegetable matter, and this is advantageous to the farmer. It may 
he urged that this is a matter of little moment, and that sooner or 
later the farmer receives back what he has put into the ground. 
But this is not the case ; during six months of the year manure 
lying in the ground is undergoing decomposition, although there 
are no plants to make use of it, and the constituents then set free 
are in part at least washed away and lost Even if none of it were 
lost, it would not be altogether a matter of indifference ; for to take 
an extreme case by way of illustration, if we suppose a part of the 
manure^ to remain undecoinposed for 14 years after its application, 
it will, if only 5 per cent interest on its price be reckoned, have 
cost the farmer twice as much as that which was consumed during 
the year of its application. While, therefore, I consider the use 
of special manures alone a most injudicious and shortsighted 
policy, which can rarely be employed with advantage, there is no 
question that their proper combination with farmyard manure is 
^really one of the most important improvements ever introduced 
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into the practice of agriculture. If the principles now laid down 
be applied to the estimation of special manures, we see that the 
substances most advantageously applicable are those rich in the 
constituents in which the soil or farmyard manure are most com- 
monly deficient, or which serve to promote the rapid absorption 
of those they do contain. Chemistry alone does not enable 
us to arrive at a certain knowledge of these points, but must 
be supplemented by the results of field experience ; for the ques- 
tion does not entirely depend upon the proportion in which these 
substances are present, but to a very great extent also in the de- 
gree to which they are immediately available to the plants. The 
results of analysis, however, have shown us that there are two 
substances always existing to a very small extent in the soil, 
namely, ammonia and phosphoric acid, and a third, namely, potash, 
which is rarely very abundant^* while all three are most important 
constituents of plants. The results of precise experiments in the 
field, as well as everyday practice, show that the two former are 
also most important and essential constituents of special manures, 
and invariably remunerate the farmer for the expense of applica- 
tion. In regard to potash, our information is much more limited ; 
but what we do know leads to the conclusion that its salts are very 
uncertain in their results. Experiments made two years since at 
the instigation of the Highland Society, showed that sulphate and 
muriate of potash produced little or no effect on grain crops, but 
great anticipations were formed of the advantage of applying them 
to potatoes, which, however, have not been confirmed during the 

1 )ast season ; and an experiment* with carboi^ate of potash, by the 
ate Mr Pusey, also proved unfavourable. A special manure must 
be valuable, therefore, exactly in proportion as it contains these 
substances, and especially the two former of them,' and hence it is 
that guano maintains so high a position among fertilisers. If, 
then, it be wished to compare with one another a number of differ- 
ent manures, all that we have to do is to observe the relative 
quantities of these substances; and if we wish to calculate its 
money value, it is only necessary to ascertain the prices at which 
those substances can be purchased in the market; all of them 
bein^ obtainable as commercial articles in some form or other. 
Agricultural chemists have endeavoured, as far as possible, to fix 
the market value of the different constituents of manures, and have 
arrived at results which differ somewhat from each other. The 
following table gives the value per ton attached to the principal 
constituents of such manures, by Mr Way, Dr Hodges, Mr Nesbit, 
and ^payself : — 


* The quantity of potash is sometimes not more than twice as large as the phos- 
phono acid ; hut in other eases it is ten and eTen twenty times as abundant. 
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Way. 

Hodges. 

• 

Kesbit, 

Andenon. 

Anunouia, .... 
Insoluble phosphates, 
Soluble phosphates, . 
Potash * ..... 
Alkaline salts, . . . 
Organic matters, . . 

£ 8. o. 

66 0 0 

7 0 0 
32 13 0 
30 16 0 
10 0 
10 0 

£ 8 . D. 

66 0 0 

7 0 0 
25 0 0 
20 0 0 
10 0 
0 10 0 

£ B. x>. 

60 0 0 

8 0 0 

24 0 0 

1 ”6 0 

10 0 

£ 8. D. 

66 0 0 

7 0 0 

28 0 0 

20 0 0 

10 0 


These are supposed to represent fair average prices, but that of 
ammonia is rather under the present market price, which is at pre- 
sent from £QQ to as high as £68 per ton. Further, it is to be 
noticed that though potash is stated, i# is very doubtful whether, 
owing to the uncertainty of its action, it ought to be generally 
estimated. The same is true of the organic matters, which exist 
in the soil and the farmyard manure so abundantly, that the few 
pounds added to an acre in the portable manures do not merit 
notice. For this reason I do not reckon organic matters or potash, 
except in a manure which is deliberately used for the purpose of 
applying it. To come now to the more immediate subject of dis- 
cussion, we must, before attempting to discover what are the best 
substitutes for Peruvian guano, endeavour to define its true value, 
which the preceding tables enable us to do. An average Peruvian 
guano contains : — 


Water, ....... 13,73 

Organic matter and ammoniacal salts, . . . 53.16 

Phosphates, . . . ... . 23.48 

Alkaline salts contain 3.00 of potash, . . . 7.97 

Sand, ....... 1.66 


100.00 

Ammonia, . . . . . . 16.5 

Phosphoric acid in the alkaline salts equal to 5.21 phosphate 
* oflime, . . . , . . , 2.50 

and calculating from the preceding tables, its value per ton is, 
according to 

Way, £13 19 0 

Hodges, . . . . . . 13 0 0 

Nesbit,t 13 12 0 

Anderson, without potash, . • . 12 8 0 

Do., with potash, . . . . 13 0 0 


* Idr Way’s valuation for potash is certainly much too high, and even that adopted 
by Mr Hodges and myself is considerably above the price at which it can be ob- 
tained from kelp. Gut-weed kelp, containing about 18 or 20 per cent ofSpotasb, 
can be purchased for nrom £ 2 , 10s. to £3 per ton. At the latter price, even if we 
put no value on any of the otW constituents of the kelp, potash costs only about 
£15 per ion. If we allow the ordinaiy value of the sulphate of soda, common salt, 
and phosphates, contained in kelp, the cost of the potash is under £13 per ton. 
t Mr STesbit gives no value Tor potash in his list, and hence it must be supposed 
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It may be urged against these calculations that the prices assumed 
are not exactly those which must be paid for the different sub- 
stances, and that at least ammonia is estimated considerably under 
its present market price. Let us see, therefore, what is the actual 
cost at which a similar mixture could be produced at the present 
time, assuming £68 per ton as the price of ammonia, £8 for phos- 
phates (at which high rate Mr Nesbit reckons them), and <£13 for 
potash, as obtained from kelp ; we then find that we have for 100 
tons as follows : — 


SB tons organic matter at £1 . • . £53 

23.5 tons phosphate at . 8 . . . 188 

3 tons potash at . 13 . . .39 

5.21 tons soluble phosphates at 28 . . . 145 

16.5 tons ammonia at . 68 . . . 1120 


£1545 

Or at the rate of £15, 9s. per ton, estimating at the present high 
market prices of all its constituents. At the present moment 
guano is selling in quantities under 30 tons at from £14, 15s. to 
'Sl5 per ton, and it may therefore be alleged that this is still under 
its value. But an extension of the principle of valuation on which 
we have been proceeding will at once show the fallacy of this. 
If, for example, we calculate the value of farmyard manure accord- 
ing to the prices assumed for guanos, we find that the organic 
matter is obtained for nothing, and the farmer who is about to use 
20 loads of that manure to an acre of his land, may with justice say 
to the guano merchant, “ I am applying to the acre 3 or 4 tons of 
organic matter, which costs me nothing, and 1 cannot therefore be 
expected to pay at the rate of £1 per ton for the couple of cwts 
contained in guano, neither can I pay for potash, which, so far as 
we have been able to see, produces comparatively little effect 
and this at once cuts off 18s. per ton from the value. Moreover, 
it is to be noticed that all the calculations refer to the value of an 
average sample, but the importers give no guarantee that the 
guano, as delivered by them, shall come up to this ; all that they 
promise is, that it shall be sound and unadulterated ; and should it 
happen that a cargo contains only one per cent less of ammonia^ 
phosphates, and alkaline phosphates, its value is diminished by 
almost exactly £1 per ton, although no reduction is made on its 
price. Of course, so long as guano could be obtained at £9 or £10, 
which is clearly quite within its value, this was a matter of no 
moment, for the purchaser always got value for his money, altl^i^h 
he might sometimes have a better bargain than at o^ers. But 
now that the price is so high, it, is only just that a fixed proportion 

does not estimate it in a guano, a system in which I concur, although I hULye calcu- 
lated the value both with and without. If we exclude potash and oigeiuic matter, 
Mr Wa/s vsduation would be redhoed to £12, XOsi per ton. 
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of all its constituents should be guaranteed, I have entered into 
these details regarding the valuation of guano, because they ap- 
pear to me to be calculated to some extent to allay the apprehen- 
sions now existing among farmers, by showing that the present 
price of guano cannot possibly be maintained. But this does hot 
in any degree lessen the importance of introducing proper and use** 
fill substitutes for it. The subject is one to which I have for some 
time past paid considerable attention, and long before the present 
rise in the price, I had come to the conclusion that a far too exdu^ 
sive reliance had been placed in guano. In making these observa- 
tions, I trust I may not be misapprehended, or supposed to wish to 
depreciate guano, of which I am sure no one who has attended to 
the opinions I have frequently expressed at the meetings of this 
Society will accuse me. But 1 feel convinced that guano has fre- 
quently been used where other manures would have produced an 
equally good result at a less cost. Prominent among these stands 
superphosphate, both because of its results in the field and because 
it can be, and is, manufactured in large quantities. In a recent 
number of the Tramdctiona of the Highland Society ^ I have entered' 
so fully into the composition and valuation of this manure, that it 
will be unnecessary for me to recur to it here, farther than to point 
out that a good superphosphate is sold at a price rather under the 
market value of its constituents. A good sample may contain — 


Water, . . * . . 16.64 

Organie matter, . . . 12.04 

Soluble phosphates, . • . 20.11 

lasolable phosphates, . . . 16.51 

r Sulphate of lime, • . . 9.15 

Sulphuric acid, . . . 18.52 

Alkaline salts, . . . 2.76 

Sand, .... 4.27 

, 100.00 
Ammonia, . . 1.55 


Estimating according to MrWay^splan, this superphosphate would 
be worth c&8, 16s. per ton ; according to my own, d&7, 12s. ; or 
with ammonia at its present high market price, «&7, 16s., and it 
would probably be sold at £1^ lOs. Such a superphosphate, ap- 
plied weight for weight, would, I apprehend, produce a result little 
inferior to Peruvian guano, at not much more than half the price. 
I believe, however, that all this could he done at a still lower price 
were farmers to manufacture their own superphosphate— a plan 
which will sooner or later he adopted. No doubt the impression 
is general that this process can be most economically effected by a 
m^ufacturer, and is not profitable for the farmer; but this is 
cliiefly because the latter have always tried bones, which are both 
expensive and difficult to dissolve, and have never used the most 
^venient materials, such as bone-ash, which would have led 
them to a different conclusion, as may be easily seen from a very 
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simple calculation. Bone-ash, containing 75 per cent of phosphates, 
sells at £6 per ton, hut let u& take it as costing the farmer £7, 
and sulphuric acid of specific gravity, 1,7, technically called ‘‘pan- 
acid,” costs at^ present £5j 6s. per ton, which is unusually high. 
One ton of this acid, and about J ton of water, would be requi- 
site to dissolve 2 tons of bone-ash, and the product would cost 
0&5, 18s. per ton, and contain 46 per cent of phosphates, at least 
one-half of which would be soluble, but no ammonia. If the bone- 
ash could be got at £6 per ton, and pan-acid at £4: (which is not 
an unusual case), the superphosphate would cost only £5^ 10s., 
while its value estimated in the usual way would not be less than 
£8 per ton. Ammonia might be added to this substance in the 
form of sulphate, at a cost of about £1 for every 1.5 per cent ; but 
whether this would be profitable, I am not prepared to state, as it 
could only be determined experimentally, and there is no matter 
which, under present circumstances, it would be more important to 
submit to careful experiment during the coming summer. Should 
it turn out that ammonia may be dispensed with in a manure for 
turnips, then a most important point will have been established, 
and there will be every prospect of a diminution in the price of 
such manures. In fact, the sourdes from which phosphates can be 
obtained are undergoing great extension, though perhaps scarcely 
commensurate with the demand, and hence there has been a ma- 
terial increase in their cost, and in the case of coprolites an unrea- 
sonable advanca Within the last few weeks, however, it has been 
announced that these substances are found in enormous quantities 
in France ; and should this prove correct, there can be little doubt 
that it will influence prices. They appear to be very similar to 
those found in ^England. There is no doubt, then, that superphos- 
phate will be the substance to which farmers will, in the first in- 
Btance, have recourse, both because it is well known to produce 
good results, and to be obtained in large quantity. But then it 
may happen that the demand exceeds the supply, and in this case 
there would come to be a rise in price. It will not do, therefore, 
to rely upon it entirely, and attention must be turned to other 
substances. Neither must it be forgotten that phosphates, however 
important, are only one of the elements of plants, and have been 
found to exert a more important influence on the turnip on particular 
soils than any other element. In fact, to propose the use of them, 
is only to substitute one manure for another, and not to increase 
the total quantity of fertilisers at the disposal of the farmer, wladcb 
is. the true and only method in which a permanent depr^sion of 
prices can be produced, for, as I have already observed, they 
appear at the present moment to have reached their maximum. 
The reduction of the price of ammonia and phosphates is in fact 
the reduction of the price of manures, and it can be effected either 
by increasing the supplies, or by the better economy of those which 
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we at present have. We have already referred to the discovery 
of coprolites in France, as one mode in which the quantity of phos- 
phates can be increased, and their price in all probability dimin- 
ished ; but I am inclined, on the whole, to give greater weight to 
the increase and cheapening of ammonia. The great source of 
ammonia on which we at present rely, is the manufacture of gas, 
and the cheapest commercial form of a pure ammonia compound is 
the sulphate. Now, when d617 per ton is paid for that salt, the 
greater portion of the price goes for the sulphuric acid — which, so 
far as we know, has no agricultural value, and at all events could 
be obtained much more cheaply from other sources — and the cost 
of manufacture. The ammoniacal liquor of the gas-works, after 
having been once distilled, can be obtained, containing 20 per 
cent of ammonia, at a price which gives that substance at from 3d. 
to 3|d. per pound, or about d^?28 per ton. The objection to its 
agricultural use is a very obvious one ; the ammonia exists there 
chiefly as carbonate, and in that state is peculiarly liable to loss 
by evaporation into the air, and it is universally admitted that it 
ought to be fixed by sulphuric acid. It is to be observed, how- 
ever, that we have no information of a satisfactory kind regarding 
the loss which the carbonate of ammonia actually does undergo. 
We know 'that a certain proportion of the ammonia in Peruvian 
guano is in that form of combination, but the amount of loss it suf- 
fers on that account is not known. It is clear, however, that if 
concentrated gas-liquor were applied to the soil, the farmer could 
afford to lose one-third of it, and still have his ammonia cheaper 
than in the state of sulphate. We have at present no data bear- 
ing on this point, but it is well known that ammonia runs most 
risks when applied on the surface, and that if it ]je incorporated 
with the soil, it is retained by it. In fact, it is now well known 
that the very first action of a soil upon a salt of ammonia, is ta 
decompose it, to extrude its acid and detain its base ; so that we 
actually manufacture at a large expense a salt which is imme- 
diately destroyed again. I would suggest, therefore, as an experi- 
ment which may have most important hearings ^on the economy of 
manures, the trial of this fluid. I should propose the application 
at the rate of 2 to 3 cwt, to the acre on grain crops, both alone 
and mixed with a certain quantity of bone ash, and I would 
suggest that the land should be made up in ridges, and the solution, 
diluted to a proper extent, poured into the bottom of the farrows, 
while the plough, immediately following the application, should be 
made to divide the ridge, and cover the ammonia. This I should 
propose to do several days before sowing, for I apprehend it would 
not answer to put the seed near the strong ammoniacal fluid, and 
a few days should be allowed for it to disseminate itself through 
the soil, I throw this out as a suggestion for the consideration of 
lannere ; and though it is quite possible that this method of appli-r 
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cation may be too expensive in practice, or that the ammonia may 
not operate as eflfectually, it is certainly worthy of trial. 1 J cwt. 
of the ammoniacal fluid, and the same quantity of bone-ash, might 
also be tried on turnips ; and should these applications prove suc- 
cessful, it will be possible to make a mixture as good as Peruvian 
guano, at a cost of not more than £8 per ton. There are 
many other sources from which nitrogenous matters might be 
obtained, which are now much neglected^, among which I may sug- 
gest dead horses and cattle, refuse hair, &c. &c., and last, not least, 
urine. It is always a source of regret to me to see the construc- 
tion of our railway and other urinals, in which a large quantity of 
ammonia is daily washed away into the sewers, where it becomes 
practically almost useless to agriculture. If in place of using water 
to wash it away, the smell was prevented by the use of disinfect- 
ing powders or charcoal, which would be much more efiective than 
the present method, and the produce collected in tanks, it might 
then be evaporated with a little sulphuric acid, and would produce 
a very valuable manure, containing a considerable quantity of 
soluble phosphates and alkaline salts. This process was at one 
time practised in Glasgow, but was discontinued, chiefly, I believe, 
because the neighbours threatened to indite it as a nuisance. The 
material was collected at the different manufactories of the town, 
and carried to the works in casks, and I believe that though a price 
was paid for it, the process was profitable. I have often asked my- 
self whether in a town like Edinburgh, where the levels are suit- 
able, it might not be possible to connect those places by a separate 
system of pipes, and convey all the produce to a manufactory, where 
it might be evaporated with sulphuric acid. I cannot help think- 
ing that it might prove successful, for the manure would undoubt- 
edly be worth £8 or £9 per ton. The conversion of fish refuse 
and coarse fish into a manure is also deserving attention. There 
is no doubt that many fish which are unavailable for human food 
are annually caught on our coasts, which are never brought on 
shore, but are at once returned to the sea. If those fish were 
brought to land, cut into thin slices, which could be easily done by 
the fishermen’s families, and then laid out to dry on the stones, after 
sprinkling with a little salt, the dry mass would be worth about £6 
or £7 per ton. All these are matters which merit attention ; and 
should the present crisis lead to any of them being made avail- 
able to agriculture, its effects will be more beneficial than other- 
wise. There is one other way in which it will act beneficially, for 
it will direct more attention to the economy of farmyard manure, 
which I believe to be one of the most backward departments or 
agricultural practice, and which has been kept back, to a great ex- 
tent, by the cheapness of portable manures. Farmyard manure, 
except on the farms of the best agriculturists, is very, much what 
it was a century ago, and there are few who could not introduce im- 
TBANS.— MAECH 1857. 2 



678 


SUBSTITUTES FOE GUANO. 


provemeuts. To this day nearly one-half of it is destroyed and 
wasted by keeping it in a states of active fermentation. Chemists 
have always strongly opposed this plan. Sir Humphrey Davy did 
so in his well-known lectures, and no point advocated by him was 
more strongly animadverted on by farmers at the time. I have on 
several occasions referred to this matter at the meetings of the 
Society, and I do so again under the hope that the subject may now 
obtain attention, the more especially as Dr Voelcker has recently 
shown that the loss is really vei’y great All these matters to which 
I have referred must have their effect sooner or later on the price 
of light manures; but this must not prevent every means being taken 
to reduce their price, and the agricultural community should urge 
upon Government the importance of sending out special expedi- 
tions in search of guano, nitrate of soda, and all other substances 
which can be used as manure. And not only that, but rewards 
should be offered to private discoverers, as at present there is little 
inducement to any one to search for these substances, for he can- 
not keep his secret sufficiently long to make a profit of it A sum 
of <5&10,000 would cheaply repay the discovery of a deposit far in- 
ferior to Peruvian guano. The production of cheap food is a mat- 
ter of the highest importance to the welfare of a country ; and to 
do this, cheap manures are now indispensable. 


[Index. 
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PRELIMINARY NOTICE. 



When tlie Highland Society was instituted in the year 1784, 
and established by Royal Charter in 1787, its objects, comparar 
tiyely, were fevr, and their operation was limited to matters connected 
with the amelioration of the Highlands of Scotland. 

The patronage of certain departments, proper to that part of 
the country, haying been subsequently committed to special Boards 
of Management, or undertaken by other Associations, several of 
the earlier objects contemplated by the Society were consequently 
abandoned, while the progress of Agriculture led to the adoption 
of others of a more general character. . , . , Sf * 

"" The exertions of the Society, instead of being restrict^^thr 
improyement of the Highlands, were early extended to that w the 
Lowlands, and have in both, for above seventy years, been directed 
to the promotion of the science and practice of Agriculture, in all its 
branches. 

In accordance with this more enlarged sphere of operation, the 
original title of the Society was altered, under a Royal garter 
in' 1834, to The Highland and Agricultural Society ;oe 
gOOTLAND. 

The leading purposes of the Institution are set forth in the fo)^ 
lowing pages, where it will be found that Premiums are.award^«^^' 
Reports on almost every subject connected with the 
of the soil ; the rearing and feeding of stock ; the management of 
the dairy ; the growth of timber ; the extension of Cottage Accom- 
modation ; the improvement of Agricultural Machinery and Imple- 

tnWts ; and the dissemination of Veterinary information. 

B 
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PBEIilHlKABT NOTICE. 


Among tlie more important measures which have been effected 
by the Society, are,— 

1. General Cattle Shows and Agricultural Meetings, held succes- 
sively in different localities, at which exhibitors from all parts of 
the United Kingdom are allowed to compete. 

2. A System of District Shows, instituted for the purpose of im- 
proving the Breeds of Stock most suitable for different parts of the 
country, and of aiding and directing the efforts of Local Agricul- 
tural Associations. 

3. The advancement of the Veterinary Art by the establishment 
of a College in Edinburgh, where the Society’s Diploma is conferred 
on Students who have passed through a regulated curriculum of 
study, and are found qualified to practise after a rigid examina- 
tion. 

4. The appointment of a Chemist for the purpose of promoting 
the application of science to Agriculture. Investigations on sub- 
jects of importance are conducted in the Laboratory, and published 
in the Transactions. Members have the privilege of applying for 
analyses of Soils, Manures, &c., on favourable terms. 

5. The establishment of an Agricultural Museum illustrative of 
the vegetable products of the country. 

6. Monthly Meetings during the Winter Session for the discus- 
sion of Agricultural subjects. 

7. The organization of a system, under which the Agricultural 
Statistics of Scotland have been successfully obtained and reported 
to Government. 

8. The periodical publication of the Transactions, which com- 
prehend the proceedings in the Laboratory, Eeports of Experiments, 
and other communications addressed to the Society. The Trans- 
actions are published by Messrs Blackwood and Sons, Edinburgh, 
along with the Quarterly Journal of Agriculture. 
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CONSTITUTION AND ESTABLISHMENT. 

The affairs of the Highland and Aqeicultueal Society are 
conducted under the sanction and control of a Boyal Charter, which 
authorizes the Enactment of Bye-Laws. 

The Office-Bearers consist of a President, four Vice-Presidents, 
ten Extraordinary, and thirty Ordinary Directors, a Treasurer, and 
an Honorary and an Acting Secretary. 

The proceedings of the Directors are reported to Half-yearly 
Oeneral Meetings of the Society, one of which is, hy the Charter, 
appointed to ho held on the second Tuesday of January, and the 
other on such day in tho months of June or July as the Directors 
may fix. 

New Members are admitted at either of these General Meetings 
by Ballot. The ordinary subscription is £1, 3s. 6d. annually, which 
may be redeemed by one payment varying from £12, 12s. to £7, Is. 
Tenant Farmers are admitted on a subscription of 10s. annually, or 
£5, os. for life. 

The Premiums awarded by the Society are payable after the 
10th February for the preceding year. Orders, payable at the 
Boyal Bank of Scotland, are issued at the Society’s Hall, on the 
stamped receipt of parties to whom the Premiums have been ad- 
judged being presented, or receipts may be transmitted through a 
Bank, addressed to the Secretary, if doue without expense to the 
Society. The receipt must specify distinctly tho Premium in dis- 
charge of which it is sent. 

Premiums not applied for within two years from the tmrm of 
payment will be forfeited. 

All communications are to be addressed to the Secretary of the 
Society, 6 Albyn Place, Edinburgh. 
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GBNEEAl BEflOTATIONS FOB COMPETHOBS. 

An Beports must be le^bl j written on gidb of the 

paper, and must specify the number and snbJectM^ l^eminm for 
wbicb! they are in Competition; they must bearlk'distinguisbing 
motto, and be accompanied by a sealed letter similarly distinguished, 
containing the name and address of the Beportesi^ initials must 
not be used. 

None of the sealed letters, except those relative to Reports 
found entitled to at least one-half of the Premium offered, mil be 
opened without the Author’s consent. 

E^paerts, for which a Premium, or one-half of it, has been awarded, 
become the property of the Society, and cannot be published, in 
whole or in part, nor circulated in any manner, without the consent 
of the Directors. All other papers will be returned to their Authors 
if applied for within twelve months. 

When a Report is unsatisfactory, the Society is not bound to 
award the whole, or any part of a premium. 

All Reports must be of a practical character, containing the 
results of the writer’s own observations or experiment. Papers 
compiled from books will not be rewarded. 

Wmghts and Measurements must be indicated by the new or 
unperial Standards. The decisions of the Board of Directors, 
confirmed by the Society, are final and conclusive as to all Premiums 
whether offered for Reports,, or at General or District Shows, and 
it shall not be competent to raise any question or appeal touching 
such decisions before any other tribunal. 

Reports on subjects not included in the Premium List, will be 
received, and honorary awards w3l be given, when merited. 
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CLASS I. 

REPORTS. 

Section 1. ON SUBJECTS CONNECTED WITH THE 
SCIENCE AND PRACTICE OF AGRICULTURE. 

1. MANAGEMENT OF HOME FARMS. 

Fop an approved Report on the best mode of managing a Home 
Farm, aflFording an example of liigti farming combined "veith profit — 
The Gold Medal, or Ten Sovereigns. 

The Report should contain a full description of the Farm — of the 
system on which it has been managed and cultivated — and of the 
improvements that have been effected ; the outlay and expendi- 
ture should be given, and the mode of accounting explained. The 
Report should further advert to the best training and education for 
a Steward — ^the qualifications he more particularly requires — ^and 
the powers with which he should be entrusted. 

Reports to be lodged by 1st November 1856. 

2. DRAINAGE OF SHEEP FARMS. 

For an approved Report on the best system of draining Sheep 
Farms in mountainous districts — The Gold Medal, or Ten Sove- 
reigns. 

The Report, while based on practical observation and actual opera- 
tions, must consider the general principles which should regulate 
the drainage of pastoral districts, the probable outlay, and the 
returns that may be looked for. 

Reports to be lodged by 1st November 1866. 

3. RIVER EMBANKMENTS. 

For an approved Report on the best methods of embanking and 
otherwise protecting low lands adjoining rivers and burns from 
floods, as well as for protecting the natural hanks of streams from 
injury and dilapidation — The Gold Medal, or Ten Sovereigns. 

Reports to he lodged by 1st November 1866. 

4. COTTAGES, 

For an approved Report on the best construction and arrange- 
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meat, and on tlie most stiitable fittings fdr labourers’ Cottages' in 
different distncts, and under ^ Afferent iSns9^e*tanees — 'tCbe Gold 
Medal, or Ten Sovereigns. ’’ ‘ MV, if 

The Report must state the priuciples which i^kte the cha- 
racter of the accommodation most suitable .for diifdrent districts ahd.,^ 
circumstances. The internal fittings must be descnbed^ etc# the ' 
applicability and expediency of all recent improvements nmst be 
considered. " 

The Report must be illustrated by drawings or plans, and must em- “ 
brace statements of cost. 

Reports to be lodged by 1st ITovember 1856. 

; 6. DEEP PLOUaHING. 

For an approved Report on the comparative r^j^te^blained by 
the following modes of Ploughing: — Is^, By thb 0^^on Plough, 
with a furrow not less than eight inches ; 2rf, By the Common, or 
the Trench Plough, with a furrow not less than ten inches ; Sd^ 
By the Subsoil Plough — The Gold Medal, or Ten Sovereigns. 

The land operated on must have been thoroughly drained. The 
Report must state the nature of the soil and subsoil, and the date, ' 
depth, and expense, of each ploughing. The extent of land to be 
not less than one acre for each operation, and, on each lot, the 

" -ptcduce of two separate portions, of not less than 20 poles, to be 
weighed or measured. In every other respect than ploughing the 
whole land to he treated alike. 

Reports to be lodged by 1st November 1856. 

6. SPECIAL MANUTIES. 

Fifty Sovereigns will be awarded in such proportions as the 
Directors may see proper : — 

1, For an approved Report of experiments made with different 
manmpfes, either separately oi* mixed in certain proportions, and 
applied eitheir in solid or fluid form. ^ 

It is necessary that the land on which the experiments are to be 
igEiade shall be of as equal quality and exposure as possible, and 
that, iniib^ preceding rotation, the whole shall ha^e , been treated 
in every respect alike. Each experiment must be” made on two 
ridges, and the results compared with those obtained from two 
ridges adjoining, which shall have been manured in the ordinary 
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masikiioi* of the ferm. £ach ridge must contain at least a (juarter 
of an acre. These experiments to he made in duplicate, either in 
the following form, or as near it as the conditions of the experi- 
ment wiU permit. 



The substances employed may be Gruano, Nitrate of Soda» Nitrate of 
Potash, Sulphate of Soda, Sulphate of Magnesia, Sal-Ammoniac, 
Sulphate of Ammonia, Soda Ash, Pearl J^h, Kelp, Bones, Soot, 
Goal Ashes, or mixtures of these in specified proportions, and 
any others of known composition, which the experimenters may 
select. Poudrette or Prepared Night-Soil, and the Ammoniacal 
liquor of Gas-Works, should also be tried ; and it is particularly 
recommended that the refuse of Manufactories, such as the 
Pnissiate of Potash, — the refuse of Sugar-Works, Salt-Works, 
Bleach- Works, and Glue-Manufactories, should be collected and 
experimented upon. But it is recommended that the experimenter 
should confine himself to a small number of substances, as, in 
estimating the value of the papers, the judges will give a prefer- 
ence to a limited number of experiments which supply definite 
conciusian^ over a larger number which do not lead to precise re- 
sults. 

The following is a list of the equivalents of the different salts above 
mentioned ; — 


Nitrate of Potash, 

101-3 

Nitrate of Soda, 

. 85-4 

Sulphate of Potash, 

87-2 

Sulphate of Soda, dry. 

71-6 

Sulphate of Ammonia, 

66-0 
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Sal-Ammoniac," . ^ 63’ 6 ^ 

Carbonate of Potash (Pearl Ash), . ' 69-2 

Carbonate of Soda (Soda Ash), . , ^4 

Sulphate of Magnesia, crjsta^Lsed, 

* Sulphate of Lime (Gypsum), ; • ,86*Q 

'W. ^ 'i . 

In explanation of this list, experimenters should undebtd^ tfaat if 
they have resolved to make an expenment, say with 101 lit of 
nitrate of potash, they ought to contrast it not with 101 lb. of 
nitrate of soda, but with 85*4 lb., and if any other quantities are 
fixed upon, their relation can be readily calculated by the rule of 
three. 

When experiments are made with mixtures, the ^oportions of the 
several substances must, in all oases, be stated. 

‘ The quantity by weight, and the cost of the manured employed, as 
well as the quantity, quality, and marketablei^ii||^:of the crop 
produced by each, must be aecurately ascertainea^%(||reported ; 
the nature and qualities of the soil, its altitude, exposure, drain- 
age, and such other particulars and observations as the Bep(Hrter 
may deem deserving of attention, must be stated. 

The value of the experiments will be enhanced, if accompanied with 
an analysis or minute description of the soil on which they are 
made, and means of proving the purity of the manures which 
were used. 

, The experimenter is further recommended to transmit, along with his 
samples of hot less than 1 lb. we%ht of all the manui-es 
employed. ’ 

Beports to be lodged by let November 1866. 

2. Fop an approved Eeport,. haying reference to the experience 
of two or more preceding seasons^ on the effects which any sub- 
stances, such as those above named, have produced on the soil for 
a certain period after their application. In all cases, the subse- 
queht'l^duce of the land which received the particular manure, 
must m noted carefully by weight or measure, and compared with 
that of an equal portion of land immediately adjoining^ which had 
received no special manure. 

Beports to iie lodged by 1st November 1856. 

' ' 

7. MANURES FOR FEAT MOSS. 

For aa approved Bepwi on tbe best and most oomiomical me- 
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thod of ^feclaiming *and reiidering productive what is generally 
termed Jlow Moss, — and on the substances best adapted for fer- 
tilizing it— The Grold M^al, or Ten Sovereigns, . 

As it is frequently difficult to cart Farm-Yard Manure on Flow 
" , "Moss for SOmd time after it has been drained, attention is particu- 

' larly Erected to ti£ portable manures most efficacious in overcome 
inert propefrties of peat and rendering it productive, ^Xhe 
depth and composition of the Moss experimented on ; the method 
, _ of improvement adopted ; the quantity of lime applied^ and its 
^ effects ; the nature of the Drainage; the detailed expenditure, 
and the results obtained — ^must be stated. 

Reports to he lodged by 1st November 1856. 

8. il^SclTURBS PRODUCED BT DIFFERBN-T EI^DS OF FEEDING. 

For an approved Report of the result of experiments for ascer- 
taining the comparative value of Farm-Yard Manure, obtained from 
cattle fed upon different varieties of food, by the application of such 
manures to farm-crops — Twenty Sovereigns. 

The Report must state the effects produced on two successive Crops 
by the appHcatioh of manured obtained from cattle fed &a differ- 
Onl 5^^ bf food, such sbs turnips and straw alone ; turnips and 
straw, with an addition of oil-cake, flax-seed, bean-meal, grain, or 
other substances. The animals should be as nearly as possible of 
the same age, weight, condition, and maturity, and each lot should 
receive daily the same quantity of litter ; and, except as to the 
difference of food, they should be treated in every respect alike. 

The preparation of the Manure by fermentation or oih^rwis^ Sbould 
^ he hi^v^xespect the anii|iu durable idial not less tlm 

. two^sefvmal Experiments he made each 

. gFomd to which it is tcr be applied be as 

Reports to be lodged by 1st May in any year. 

9. MAIJURE MADE WITH AND WITHOUT COVER. 

For an approved Report on the comparative value of Manure 
made in the ordinary mariner^ and of Manure kept under cover till 
applied to the land— Twenty Sovereigns. 

The experiment may either be conducted with Manure made in the 
open straw-yard, contrasted with that made in covered bammels 
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or boxes, or conducted with Mituure made in feeding-houses, part 
of which shall have been placed under covers, and part removed to 
the open dung-pit, and which shall be kept carefully unmixed with 
any other Manure. Preference will be given to experiments em- 
bracing both of these modes. The Cattle must be fed and littered 
alike. There must be at least an acre of land experimented on 
with each sort of Manure — the different lots must be manmiSflrto 
the same extent, and be of equal quality of soil, and on two se- 
parate portions of each, not less than 20 poles ; the crops must 
be accurately measured. The result, as given by two suc(lessive 
etops, to be reported. 

Reports to be lodged by 1st May in any year. 

10. MANUKS HEAPS. ^ 

- IT" 

For an approved Report on the general chemical principles 
which should regulate the operations of the practical farmer in the 
making of farm-yard dung — The Gold Medal, or Ten Sovereigns. 

The following points should he considered in the Report : — ^The 
injurious action of the atmospheric elements ; the advantage of 
regular spreading ; the effect of mixing with earthy or vegetable 
substances ; the advantages of slight or firm treading ; and the 
most judicious means of, in ordinary circumstances, conserving the 
liquid drainings. 

While the subject must be treated in its theoretical aspects, and the 
fertilizing variations in excrements, with the reasons for them, 
must be described, the practical operations necessary to insure 
Manure of superior quality^must be detailed. 

Reports to be lodged by 1st November 1856. 

11. COMPOBT HEAPS. 

For an approved Report on the management and application of 
Coml^t Heaps — ^The Gold Medal, or Ten Sovereigns. 

Report must state the substances employed ; the length of time 
theyr have been compounded ; the crops to which they have been 
ap^ied the "nature of the land, and its previous management, 
and the results of the application. The attention of Oompe^i's 
is directed not only .to the use of substances which ^ay t>e:|eund 
on the farm itself, as vegetable refuse, peat and cc^, ash^ the 
mud of ponds and ditches, the scraping of roads, &c., biit to such 
foreign substances as they may have been able to mix with the 
matter of the heaps, and wBeh have been found to add to tbeir 
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q^ualitj and usefulness, such as the offal of shambles and fishing- 
' stations, the refuse-matter of manufactories, and any other sub- 
- stances which can be rendered available as manures. 

Beports to be lodged by 1st November 1^56. , 


12. SHBLI, A2rD.aO|U|iBAm 


Fop an approved Eeporfc on the «r of (^®al 

Sanjl^a^ A fertilizer — ^The GoH Medaf, SpySrfigns;’ 


The Eeport must state the q^uantity of Shell or Coral Sand ava^able 
in a district, its composition, the mode of applying it, the expense 
of the application, and the results obtained, as compared with 
those af an experiment with the same crop in similar land without 
the application. The price at which the sand can be purchased, 
and the facilities for exporting it, to be stated. 

Competitors to send samples of the sand experimented with t#^Dr 
Anderson. 


Beports to be lodged by 1st November 1856. 


, 13. S’ORPABTOUB.. 

m A|ifrt^d BiOpoPi 6k the substances which ms.y be most 
profitably employed in Top-dressing Pasture — The Gold Medal, or 
Ten Sovereigns. 

The Beport must state the nature of thje substances used, the time 
and cost of the application, and the comparative results, which 
must also be contrasted with those obtain^ from AgojNien Of the 
fields wbkidb no t<^-dj!essingitaa applk<L ^ 

The si^taaces recoroinended for Isrial are gutmo, nftrafcC *^f 
sulphate of ammonia, superphosphate of lime, sulphate of potash, 
and muriate of potash, but compeUtors ape l>ertribted to these 
or any other substances. 

Beports to be Io<%ed by 1st November 1856. 


14. AtJTUMiS’ MANURING. 

For an approved Eeport on the comparative advantages of ap- 
plying Manure to the Stubble in Autumn, or in the drills in Spring, 
for Turiups, X^tatoes, or Beans — Twenty Sovereigns. 

The experiment must extend over three years,, and comprise, 1st. 
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The green crop ; 2d. The grain crop ; 3d. The cloyer crop. It 
must be conducted on not less than four acres — one half of which 
shall be dunged in autumn, and the other in spnng, with equal 
weights of manurjBfmade as nearly as passible in the same way, 
and from animals fed on substances of equivalent nutritive values. 
The quantities and kinds of special manures applied at ^any period 
of the rotation must be the same on each lot, and must be stated. 
The treatment and condition of the land prior to the experiment 
mugft he mentioned. 

As the object of this premium is to determine the advantages, if 
any,*Qf autumn manuring, there will be no restriction as to la- 
bquring^e land, but the Beporter must state how that was done 
on ea^iot during the experiment. 

■ ^ 'Eeports to be lodged by 1st November 1868. 

^ 15. MANURES EOR GREEN CROPS. 

For an approved Eeport of experiments for determinidg the 
kinds and quantities of manures calculated, irrespective of ex- 
pense, to raise the largest and soundest green crop— whether Tur- 
nip or Potato— The Gold Medal, or* Ten Sovereigns. 

Beports to be lodged by 1st May 1857. 


16. mPROVEB .VARIETIES OE AGRICULTURAL PLANTS. 

For an approved Report on the means successfully employed for 
obtaining new and superior varieties, or improved sub-varieties, of 
any of the Cereal Grains, Grasses, Roots, or other Agricultural 
Plants — The Gold Medal, or Ten Sovereigns. 

It is necessary that the varieties and sub-varieties reported upon 
^ shall have been proved capable of reproduction from seed, and also 

f t the relation they bear to others, or well-known sorts, should 
lUited* The Reporter is further requested to mention the 
effeelMl^ may have observed produced by different soilia, ^ 
manure, oh the plants forming the subjects- of reports, and 
how far»he'may have ascertained such effects to be lasting. 

Should any improved variety reported upon be the 
experiment by cross impregnation, involving expense ahS Icng- 
coniinued. attention, a higher premium will be awarded. 

Eeprts to be lodged by 1st November 1886, 
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17. COMPARATIVE PRODUCTIVENESS, &C., OP POTATOES. 

For an approved Report on the comparative productiveness, and 
general qualities for use and keeping, of the different kinds of 
potatoes used in field culture — The Gold Medal, or Ten Sove- 
reigns. ^ 

Reports to be lodged by 1st May 1857. 

18, COMPARATIVE PRODUCTIVENESS, Ac,, OP TURNIPS. 

For an approved Report of the comparative productiveness, 
keeping, and other qualities of the different kinds of Swedish, Yel- 
low, and White Turnips, generally used in field culture — The Gold 
Medal, or Ten Sovereigns. 

Reports to be lodged by 1st May 1857. 

19. MANGOLD-WURZEIi. 

For an approved Report on the cultivation of Mangold-Wurzel 
in Scotland — ^The Gold Medal, or Ten Sovereigns. 

The Reporter must state the nature and previous preparation of the 
soil — the varieties grown — the period of sowing — ^the quantity 
of seed per acre, and mode of &owing->->the time and mode of 
thinning and cleaning — the best means of preventing seeding — 
the time and manner of storing — ^the crop obtained — and its 
comparative value for feeding purposes. 

Reports to be lodged by Ist May 1857. 

20. CABBAGE. ^ f. 

For an approved Report on the cultivation of the Cabbage, and 
its comparative value for feeding purposes — The Gold Medal, or Ten 
Sovereigns. 

The experiment must be conducted on not less than one acre, and 
contrasted with a like extent under turnips in the same field. 
Both lots must have been under one rotation, and must be pre- 
pared and manured in the same manner. 

Reports to be lodged by 1st May 1867* 
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21. DISEASE IE TCEEIPS. 

Por an approioed Bepa#dn Finger and Toe in Turnips, detailing 
tlie symptoms and j^^ss of the Disease, the supposed predi- 
|tosing causes^ a|id we mfeajisfk of prevention iihich hare been found 
most efficao^M— ^e 6<W Me^, or Ten Sovereigns. 

Attention is direcUd to Dr Anderson’s Beport published in the 
.^Trafisaotidns, Oct<Aerl863. 

•Deportslo'WKidged by 1st May 1857. 

i|-' - 22. KBDCLOrBE. 

For an approved Beport, foimded on actual experiment, on the 
snci^ss attending the cultivation of Bed Clover, by aoiring it at 
periods — The Gold Medal, or Ten Sovereigns* 

The Clover seed must be sown at three distinct times from the he- 

' ginning or middle of February to the middle of May. The quan- 
tities of the seed sown to be always at the same rate per acre, and 
the treatment to be uniform. It will add to the value of the 
paper if the Reporter can state the effects of greater or smaller 
quantities of seed, and also, whether the ordinary mixture of Rye- 
. grass, and White and Yellow Clover, or either of them, is preju- 
dicial c^r otherwise to the growth of ihe Red Oovetr. The obje<^ 
of the premium being, if possible, to ascertain how the l^ed Qover 
plant may be cultivated with the greatest chance of success, the 
Reporter's views on the subject should be fully stated. 

Reports to be lodged by 1st November 1867* 

: . 23. ITALIAlJr RYEGRASS. 

Foff ^^proved^port, founded upon actual experiments, on the 
ni^st^1^^M^^^dh4conomical cultivation of Italian Ryegrass — 
The Gol#||^^^^^^^^Sovereigus. 

The what hind has been found most prodtable, 

whethe® reign or home-grown ; how many years it may fee al- 
lowed to stand with advantage ; when it is necessary again to 
plough up the land a.nd sow it afresh with Italiair Ryegi^s ; and 
how that can be best done in the shortest poi^ible peri^« 

Reports to be lodged by 1st November48§i5. .. 

0 








24, WEXABLE PEODirCTIOlffS OP INI)|A:, AMERXOA, ETC. 

For mn approTed I^fOport on the St^h^eons 

Plants inclnding Graing and Orassee nf 
of the Eastern Archipelago^ the 

South ^ Islands, C^iformaj thtvl|^^^orth-^^tera" Of 

Ain^ida, aiSy dth# cotiOtiiy exists Ss to in- 

dnee the belief that the plants may he heheficially introduced into 
,the cnltivation of Scotland— The Gold Medal, or Ten Soyereigns, 

Beporters are required to give the generic and specific names of the 
plants treated of, with the authority for the same — ^together with 
the native names, in so far as known ; and to state the elevation 
of the locality and nature of the soil in which they are 
or which they naturally inhabit, with their qualiti^ 
it is further requested that the description^ bO so 

far. as possible, with specimens of the plants, and their fruit, seed, 
Or other pwducts. 

Eeports to be lodged by Kovember in any year, 
v;!.,;. flsniSfO STOCK. 

^ 'V f ' %: ■ , 

In the following experiments, the animals selected should be of the 
same age, sex, and breed, and, as nearly as possible, of the same 
weight, condition, and maturity. Their live weight before and 
after the experiment must be stated, aztd,^ if killed^ their dead 
weight, and quantity of taflew. . - 

25. BEST u.6tm OP HOtrsilifo PATTEHiira cattle. 

For an approved Report on the comparative advantages of fat- 
tening Cattle in stalls, in loose houses OT hc^es, and in sheds or 
haannels— Twenty Sovereigns. 

The Repwl; must detail the comparative reshlt of actiial experiments. 
The same quantities and kinds of food shall Ife used^ Informa- 
tion is required as to the comparative expense of attendance, the 
cost of erecting 'the buildings, and any other circumstances deserv- 
ing of attention. The state of the weather during the experi- 
ment in point of temperature and wetness must be particularly 
noted and reported. 

Reports to be lodged by 1st May 1857. . ,, 
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26. AND PASTTJBIl^O CAOJO^LB. 

For an approyed Beporfc, foandod on eiperim^nt^ oh tie com- 
paratiye. advantages^ of. soiling and pasturing Cattle — ^The Gold 
Medal, or Ten SoT^eigns. . , 

Reports to be lodged by Isi May 1857. 

27. DIFFEKBBT DESOElPTlON’S OF FOOD. 

For an approved Report of experiments for ascertaining the ac- 
tual addition of weight to growing or fattening stock, by the. use of 
different kind^ of food— Twenty Sovereigns. 

The attention of the e^erimehter is directed to Turnips, Carrots, 
Beet, Mangold-I^urzel, Potatoes, Cabbage, as well as to Beans, 
Oats, Barley, Indian Corn, Flax-Seed, Oil-Cake, or Rape-Cake, 
and to the effect of warmth and proper Ventilation, and the dif- 

* ferenee between food cooked and raw. The abovb roots and other 
kinds. of food are merely suggested; Competitors are neither re- 
stricted to them, nor obliged to experiment on all of them* 

When experiments are made with Linseed and Oil Cake, it is re- 
quested that attention be paid to the comparative advantages, 
economically and otherwise, of the substances in these two states. 

Before commencing the comparative experiments, the animals must 
be fed equally for some time previously. 

Tiie progress of different breeds may be compared; this will form 
an interesting experiment of itself, for Reports of which encou- 
ragement will be given. 

Reports to be lodged by 1st May 1857. 

28. COMPARATIVE QUALITIES OF HAY AND STRAW AS FOOD. 

For an approved Report of the result of experiments for ascer- 
taining the comparative value of Hay and Straw when employed for 
Gold Medal, or Ten Sovereigns. 

^ must have been supplied to the under the 

lfeaiS^^!oiistmi^tances.^ The value of the experiment will be en- 
hance If ili^cludes Hay of both first and second cutting. 

RopMgi to lif lodged by Ist May 1857. : ^ 

29, COMPARATIVE QUALITIES OF QAKM AI© HAY FOR 

For an approved Report oh oO^parEilife imprOveiEiehl atid 

. c2 
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increase of weight, during a period of not less than four months, of 
three lots of five sheep each, fed as follows,— fiye on Turnips and 
Oil-Cake, five on Turnips and Eape-Cake, and five on Turnips and 
Hay-^The Cold MedaJ, or Ten Sovereigns. 

The experiment mast he so conducted and reporliBd as Satisfactorily 
to estahUsh whether Oil-Cake, Rape, or Hay is the most profitable 
aui^iliary^ 

Keports to he lodged by 1st May 1857^^; 

30. PraPED ^UEHIPS FOR CAOTLB. 

For an approved Eeport of the result of experiments for deter- 
mining the comparative feeding value of Pulped Turnips mixed 
with cut Straw, and of whole or sliced Turnips with Straw, either 
cut or uncut— Twenty Sovereigns. 

The straw with the pulped turnips must he cut, but with the whole, 
or sliced, it may be either cut or in hecks — and the experiment 
would be enhanced if it embraced it in both states. The experi- 
ment must be made with cattle in all respects as nearly alike as 
possible, and not fewer than three in each lot, and it must extend 
over a period of not less than three months. The mode of pulp- 
ing, and the comparative cost of that process and of slicing, and 
- the expense generdly of preparing the food, must he stated ; and 
when oil-cake, rape, or any other substance is added, the quanti- 
tlties must be the same to each lot, and must be stated in the 
Report. 

Reports to be lodged by 1st May 1867* 

31. PULPED TURiriPS FOR PIGS. 

For an approved Eeport of experiments for determining the 
comparartive fteding value of Pulped Turnips mixed with Meal, and 
of the steamed food ordinarily given to pigs — The Gold Medal, or 
Ten Sovereigns. 

The Reporter will, in as far as possible, attend to the conditions at** 
tached to the last Premium. 

Reports to be lodged by 1st May 1857« 

32. FEEDIR-G SHEEP IR THE FIELD OR URDER COVER. 

For an approved Eeport on the comparative advantages of feed- 
ing Sheep in the open field, and in covered pens of boxes. The 
experiment to be made with at least two lots of five Sheep, fed alike 
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OE Turnips and any otter auxiliary for not less ttanfour montts — 
The Gold Medal, or Ten Soyercigns. 

The Report must embrace all economical elements tending to esta-* 
blish which is the most profitable mode of feeding. 

Reports to be^lodged by 1st May 1867. 

33. DISEASES OF SHEEP FED OH TUENIPS. 

For an approved Report on the nature, symptoms, causes, pre- 
ventive and remedial treatment, and post-mortem appearances, of 
the Diseases to which Sheep are subject when fed on Turnips, and 
on the conditions of soil and management under which such dis- 
eases are most apt to manifest themselves. The popular as well as 
the scientific names of diseases to be made use of — The Gold Medal, 
or Ten Sovereigns. 

Reports to bo lodged by 1st May 1867. 

34. BRAXir IH SHEEP. 

For an approved Report on the nature, symptoms, causes, 
preventive and remedial treatment, and poshtnortem appearances, 
of Braxy in Sheep. The popular as well as the scientific names 
of diseases to be made use of — The Gold Medal, or Ten Sove- 
reigns, 

Reports to be lodged by 1st November 1856. 

35. DISEASES OF SWIHB. 

For an approved Report on the nature, symptoms, causes, pre- 
ventive and remedial treatment, and post-mortem appearances, of 
the Diseases incidental to Swine. The popular as well as the 
scientific names of diseases to be made use of — The Gold Medal, or 
Ten Sovereigns, 

Reports to be lodged by 1st November 1856. 

36. EUEAL ECONOMY ABROAD. 

For an approved Report, founded on personal observation, of any 
useful practice in Rural or Domestic Economy, adopted in othmr 
countries, and susceptible of being introduced with advantage into 
Scotland — The Gold Medal. 

The purpose chiefly contemplated by the offer of this premium is to 
induce gentlemen who may visit other countries to notice and re- 
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oolpd siicli particular practices as may seem Oalculatcd to benefit 
their own country. 

. Beports to be lodged' by 1st November in any |ear. 

Section 2. WOODS J^D PLANTATIONS. 

1. EXTENSIVE PLANTiKa.. 

For an approved Eeport by a Proprietor who shall, within the 
five preceding years, have planted the greatest extent of ground, 
not being less than 150 acres^ The whole planting operations 
that may have been conducted by the Eeporter within the five years, 
whether completed or not, must be embraced, and he must state the 
expense — description of soil — age, kind, and number of trees planted 
per acre — ^mode of planting, draining, and fencing— and general state 
of the plantation — and any other observations of interest— The Gold 
HedaL 

Eeports to be lodged by 1st November in any year. 

2- wQmmi6:s and management op ronm plantations. 

For an approved Eeport of Plantations formed within a period 
of not more than ten, nor less than five years preceding the date of 
the Eeport— The Gold Medal, or Ten Sovereigns. 

The Eeport should comprehend every interesting particular ; among 
others, the exposure, altitude, and general climate of the locality ; 
the previous character and condition of the soil and subsoil ; a 
detailed statement of the expense, including that of inclosing, 
draining, and fencing, and a specification of the manner in which 
these operations were performed — ^the mode of planting adopted— 
the prevailing weather while planting, and for a month after the 
operation — ^the kind of trees plant^, and the number of each 
kind per acre — ^their relative progress — ^the proportion of blanks 
and deaths at the end of three years — ^the system of management 
— the state of the plantations at the date of making the Eeport — 
and any other observation of interest. 

^ Eeports to bo lodged by 1st November in any year. 

3, GENERAL MANAGEMENT OF PLANTATIONS. 

For an approved Eeport on the Management of Plantations, from 
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the commencemeEt of the first thinning till the period of yielding 
full-grown timber— The Gold Me4al^ or Ten SoTereigns, 

The Eeport should embrace the following points The annual pro- 
gress of the different sorts of trees — ^the effects of altitude and 
exposure — ^the general advantages of shelter— the mode, of thin- 
ning and pruning adopted— the uses and value of the thinnings— 
the plan of registry and of valuing, or a specimen of the method 
in which the forester’s book is kept— the valuation at the time 
of the Report — ^together with such general remarks as may be 
thought useful. 

The Report is not expected to embrace the formation and early 
management, further than the description of soil, kinds of plants, 
whether mixed or in masses^ together with a note of the expense 
from the time of planting to the commencement of the first thin- 
ning, in so far as such information is in the possession of the 
Reporter. 

Reports to be lodged by 1st November in any year* 


4. USES AND VALUE OF TIMBEB. 

For an approved Report, on the economic uses and comparative 
value of different descriptions of Timber grown in Scotland — ^The 
Gold Medal, or Ten Sovereigns. 

This premium maybe regarded as a sequence to Nos. 2 and 3 ; the 
object being to obtain the practical and economic results of form- 
ing and of managing woods, by ascertaining the purposes to which 
they have been applied, and the pecuniary returns they have 
yielded. 

The Reporter, besides stating the actual results of his own observa- 
tion and experience, should indicate the objects which planters 
ought to have in view with reference to profitable return, by stating 
the kinds of trees that should be planted, the periods at which they 
should, ho cut, the purposes to which they should be applied, and 
the retumiS that may be looked for in different localities, and undeip 
different circumstances. 

There must be a general description of the management, soil, altitude,, 
exposure, dso. of the particular woods reported on, and attention is 
directed to the difference supposed to exist in the quality of natural 
and planted timber. 

Reports to bo lodged by November in any year. 
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5. COMPARATIVE QUALITIES OP SCOTCH, AUSTRIAN, AND 

CORSICAN PIR. 

For an approved Report on the comparative value, for economi- 
cal purposes, of the Scotch, Austrian,, and Corsican Fir, and on 
their adaptation to different soils and situations — ^The Grold Medal, 
or Ten Sovereigns. 

Reports to he lodged by 1st Sfoveraber in any year. 

6. PLANTING WITHIN THE INFLUENCE OF THE SEA, OR ON 

BARREN TRACTS. 

For an approved Report on successful Planting within the influ- 
ence of the sea, or on exposed sterile tracts, founded on observa- 
tion of the habits and appearance of the different sort of trees 
considered best suited for such situations — The Gold Medal, or 
Ten Sovereigns. 

The plantations reported on must be not less than ten years old* 

Information is particularly desired regarding the species and varieties 
of Irees calculated for growing in situations unfavourable to most 
of those generally cultivated, as bleak heaths, sandy links, ex- 
posed maritime situations, and high northern exposures. 

The Reporter must specify the extent of planting and mode of drain- 
age and fencing — ^the nature of the soil and subsoil — ^the elevation 
and expsure of the locality — and its distance from the sea ; and, 
if in his power, he should notice the underlying rocks, and the 
geological features of the district. 

Reports to be lodged by 1st BToveraber in any year. 

7. ARBORETUM. 

For an approved Report on the most varied, extensive, and 
judiciously arranged collection of hardy, or supposed hardy, forest 
and ornamental Trees, either species or marked varieties, of not less 
than five years’ standing, and in Scotland — The Gold Medal, or Ten 
Sovereigns. 

The Arboretum must be formed so as to afford ample space for the 
full development of the specimens. The Report must specify the 
nature of the locality — ^its altitude and exposure — ^the description 



KEPOBTS. 




and previous preparation of the soil — ^fche date of planting — ^tlie 
system of draining — fencing — and pruning — and any other cir- 
cumstances which may be supposed to influence the growth of the * 
plants ; the number of failures, with the periods when, and cir- 
cumstances under which, these occurred, must also be reported. 
Information should be added, when in the Eeporter’s possession, 
as*to the age and average height of the specimens — whether they 
are seedlings, cuttings, layers, or grafted plants — and, if possible, 
tbe stock on which fihey have been grafted, 

the Beport must be accompanied with a correct list, containing the 
names of the different species and varieties, with an authority for 
each, and a plan showing the disposition of each specimen, Tho 
trees in the Arboretum must be numbered and named relative to 
the list and plan. 

Bepbrts to be lodged by 1st November in any year. 

8. DISEASES OF FOREST TREES. 

For an approved Ecport on the diseases incidental to Forest Trees, 
and the injuries they sustain from the attacks of Insects — rThe 
Gold Medal, or Ten Sovereigns, 

The Beport must state the kinds of Trees most generally liable to 
attack — the parts first affected — ^the age of the Tree and period 
of the season when first observed— the state of the drainage — 
the altitude and exposure of the locality, and its geological for- 
mation — ^the natui’e of the soil and subsoil — when and how the 
Trees were pruned — the remedies, preventive and remedial, which 
may have been tried. Information is required as to the causes 
of decay — ^whether attacks of insects, or cryptogamic growth — 
and how far either of these causes may have been induced by the 
previous sickly or stunted condition of tho Tree. Attention is 
directed to the Beech, Larch, Silver Fir, and White Pine (Finus 
Sirobus), and to the Coniferm generally, and particularly to the 
stripping of the leaves from Scotch and other Pines by the pine- 
leaf caterpillar. 

Beports to be lodged by 1st November in any year. 

9. PLANTINa ON peat MOSS. 

For an approved Report on Plantations, of not less than eight 
years’ standing, formed on deep peat moss — The Gold Medal, or 
Ten Sovereigns. 

It being understood that large tracts of peat moss have been profit- 







ably planted in England and Holland, it is oonsidered desbable to 
obtain information on tbe subject. The Fremium is strictly ap- 
plicable to deep peat or flow moss ; the condition of the moss in 
its original state, as well as at the date of the Report, should, if 
possible, be stated. 

The Report must describe the mode and extent of the drainage, and 
the effect it has had in subsiding the moss— the trenching level- 
ling, or other preliminary operations that may have beon' p^r-. 
formed on the surface — ^the mode of plantlng~kinds, si^fes, and 
number of trees planted per acre — and their relative progress and 
value, as compared with phbntations of a similar age and descrip- 
tion, gsqwn on other soils in the vicinity. 

Reports to be lodged by 1st November in any year. 

10. WILIiOWS. 

For an approved Report on the cultivation of Willows, and their 
most advantageous employment for basket and other industi'ial 
purposes — The Medium Gold Medal, or Five Sovereigns. 

The^Report must state the nature of the soil and subsoil-^tbe time 
and mode of planting — ^the expense per acre — ^the best varieties 
—and the most profitable applications. 

BepcHis p be lodged by 1st November 1856. 

11. FOREST TREES OF RECENT INTRODUCTION. 

For an approved Report on the more extended introduction of 
hardy useful or ornamental Trees, which have not hitherto been 
generally cultivated in Scotland— The Gold Medal. 

The Report should specify, as distinctly as possible, the kind of trees 
introduced. The nature of the plantation should likewise be de- 
scribed, as to soil, exposure, shelter, and elevation above the level 
of the sea. The adaptation of the Trees for use or ornament, and 
their comparative progress, should be mentioned. Attention is 
directed to the introduction into use of any tree as a nui'se in 
young plantations, which, by growing rapidly for several years, 
and attaining maturity when at the height of 20 or 25 feet, might 
realize the advantages and avoid the evils of thick planting. 

Reports to be lodged by Ist November in any year. 


12. IMPORTATION OF SEEDS. 

To tie person who shall send to the Society seeds capable of 
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germination, either of new or recently-introduced Conifer®, or of tie 
rarer kinds of forest trees — The Medium Gold Medal, 

Before the Premium is awarded, the number of seedling Plants of 
each species raised by the Society shall not have been less than 
50. Seeds of Conifer® may be sent home in the cones, wrapped 
in brown paper, packed in a box, to be kept in a cool, airy part 
of the cabin, but on no account in the hold, nor in close tin cases. 
Hasty and severe heating in extracting seeds from the cone should 
be carefully avoided. Seeds of Hardwood may be packed in brown 
paper, or in sphagnum (moss), or they may be mixed with soil and 
placed in strong boxes. 

Seeds may be forwarded at any time. 


As some oi^the experiments suggested in the foregoing section re- 
quire to be conducted for several years before definite results 
regarding every particular can be arrived at, occasional communi- 
cations, detailing facts of importance^ will be received and acknow- 
ledged by honorary rewards. 


Section 3. WASTE LANDS. 

1. IMPROVEMENT OE WASTE LAND BY TILLAGE. 

1. For an approved Report by a Proprietor or Tenant of the 
improvement, Vlihin the six preceding years, of, not less than fifty 
acres of Waste Land— The Gold Medal, or Ten Sovereigns. 

2. For an approved Report by a Tenant of the improvement, 
within the four preceding years, of not less than twenty acres of 
Waste Land— The Medium Gold Medal, or Five Sovereigns. 

3. For a similar Report by a Tenant of the improvement of not 
less than ten acres— The Silver Medal. 

The Report may comprehend such general observations on the Im- 
provement of Waste Lands, as the writer’s experience may lead 
him to make, but must refer especially to the land reclaimed — 
to the nature .of the soil— the previous state and probable value 
of the subject — the obstacles opposed to its improvement — ^the 
mode of management adopted— and the produce and valu0 of the 
crops produced. As the required extent catinot consist of diffe- 
rent patches of land, the improvement must have relation to one 
subject, it must be of a profitable character, and two crops at least 
must have been secured before the date of the Report. A detailed 
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staiment of esspenditute and return^ and a certified measure* 
ment of the ground, are requisite. 

Reports to he lodged by 1st May in any year. 

2. IMPROVEMENT OF WASTE LAND WITHOUT TILLAGE. 

1. For an approved Report of the improvement, within the three 
preceding years, of the pasturage of not less than thirty acres, by 
means of Top-Dressing, Braining, or otherwise without tillage, in 
situations where tillage may he inexpedient— The Gold Medal, or 
Ten Sovereigns. 

2. For an approved Report of a similar improvement of not less 
than ten acres— The Silver Medal. 

Reports must state the particular mode of management adopted, 
elevation and nature of the soil, its previous natural products, 
and the changes produced. 

Reports to be lodged by 1st May in any year. 


Section 4. AGRICULTURAL MACHINERY. 

1. INVENTION OR IMPROVEMENT OF IMPLEMENTS OF HUSBANDRY. 

For approved Reports of such inventions or improvements, by 
the Reporters, of any Agricultural Implement or Machine as shall 
be deemed by the Society of public utility— Medals or Sums not 
exceeding, in all, Fifty Sovereigns/ 

Reports may be lodged with the Secretary at any time, and should 
he accompanied by drawings and descriptions of the implement or 
m^hine, and, if necessary, by a model. 

2. BEST CONSTRUCTION OF PLOUGH. 

For an approved Report on different descriptions of Ploughs for 
different purposes— The Gold Medal, or Ten Sovereigns. 

The attention of Competitors is particularly called to the importance 
of obtaining increase of depth with the least possible increase of 
draught. The Reporter should consider the merits of Swing 

^ Ploughs, as compared with English Wheel Ploughs ; and the com- 
parative advantages of the Scotch Ploughs, which give a h^h 
crested shoulder, and which give a rectangular shoulder. The 
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best description of Subscnl and Trench Ploughs should also be 
adverted to. 

Reports to be lodged by 1st November 1866. 

■ 3 . BEST OOUBTRCCTION OF HARROWS, 

For an approved Report on the best construction of Harrows 
for different soils, calculated to produce, at regulated depths, the 
greatest division of the soil, with the least expenditure of power — 
The Gold Medal, or Ten Sovereigns. 

Reports to be lodged by 1st November 1856. 

4. THRASHIHO HAOHUfTES. 

For an approved Report and description of an improved Thrash- 
ing Machine, in all its details. The Report must be accompanied 
with Drawings of the arrangements — Twenty Soverdgns. 

Reports to be lodged by 1st November 1866. 

5. SCOTCH AND ENGLISH THRASHING MACHINES. 

For an approved Report on the comparative merits of the best 
Scotch and the best English Machines with high speed drums — 
The Geld Medal, or Ten Sovereigns. 

Reports to be lodged by 1st November 1866. 

6. WINNOWING MACHINE. 

For an approved Report of any useful Improvements on the 
Winnowing Machine, more particularly such as tend to increase 
the efSciency of the Fan, and reduce the dimensions of the Machine, 
without detracting from its efdciency — ^The Gold Medal, or Ten 
Sovereigns. 

Reports to be lodged by 1st November 1856. 

7. SUBSTITUTE FOR WINNOWING MACHINBi 

, For an approved Report of any useful Machine qualified to dress 
grain more effectually than the Winnowing Maddne now in use— 
The Gold Medal, or Ten Sovereigns. 

Reports to be lodged by Ist November 1866. 
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8. POTATO IiIFTBR. ■ 

For an approred Eeport and descripiaon of an Implettldit calcu- 
lated to Kft Potatoes more oxpeditionsly and economically thin the 
Giaip, and more efficiently than the Common Plough — ^The Medium 
Gold Medal, or Kve Sovereigns. . , 

Eepofts to be lodged by 1st Hoyembep 1866. 

9. WHIN BEtilSEE, WITH ATTACHMENT. 

For an approved Eeport of a Machine qualified to bruise, and to 
cut Furze or Whins, and capable of attachment to the Thrashing 
Machine, or other motive power of the farm — The Medium Gold 
Medal, or Five Sovereigns. 

Beports to be lodged by 1st November 1856< 

10. EEAFINO MACHINES. 

For the Eeaping Machine which, upon trial, shall be found su- 
perior in efficiency, economy, and simplicity to any of the Eeapers 
now before the public — ^Fifty Sovereigns. 

Intimation of intention to compete for this premium must be made 
to tbfi Secretary net later than the 1st duly, and inust be ac- 
' ' eoinpaided by the name of the ExhiMtor, a description of the ma- 
chine, and a statement of its price. Exhibitors will be bound to 
send their machines, free of cost to the Society, to any place 
within twenty miles of Edinburgh or Glasgow that may be selected 
for the trial, and will be sul^ect to such rules and conditions as 
may be kid down by the directors for the competition. 


CLASS n. 

LIVE STOCK— DISTRICT COMPETITIONS. 

SECTION 1. CATTLE. 

. . DISTEICTS. 

1. The Island of Lews, including the IHstiict of Sarrist 

2. The Stewarfary of Kirkcudbright. 

3. The Middle Ward of Lana/rkshire to the South <f the 
Clyde, and the Parish of Lesmahago. 
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4. The District in comeimn with the Inverness Farmers^ 

aub.- 

6 . The Districts of Ttfumside and Fohnar^ie. 

6 . County of Kincardine, 

7 . The District in conneceion with the Cariooh Farmers^ (Mub. 

8 . The District of Btrathspey. 

9. The Islands of Orkney . 


Class L 

1. Eor tho best Boll, of any pare Bteed, not exceeding eight 
years old, belonging to a Proprietor or Pactor — The Silver Medal. 

. 2. For the ^st Bull, of any pure Breed, calved before 1st 
January 1854, and not exceeding eight years old; belonging to a 
Tenant or Proprietor farming the whole of his own lands — Eight 
Sovereigns. 

8. For the second best — ^Four Sovereigns. 

4. For the best Bull of any pure Breed, calved after 1 st January 
1854, belonging to a Tenant or Proprietor fanning the whole of 
his own lands— Five Sovereigns. 

Class It. 

1, Fw tho best pdr of Hcifbrs, of any pure Breed, of two years 
old (if B^Mand Breed, three years), belonging to a Tenant or a 
Proprietor fiffining the whole of his own lands— Five Sovereigns. 

2. For the second best — Three Sovereigns. 

The Society’s Freminnis ore granted to each District for three alternate 
years, on condition that the Districts shall, in the two intermediate 
years, ccntinne the Competitions by offering a sum not less than one- 
half of that given by the Society. 

In 1866 , 

Ho. 1 is in competition for tho second year. 

Hos. 2 and 3 for the first year. . 


Ho. 4 is in abeyance on aeoonnt of the Inverness Show. 

Hos. 6, 6, 7, 8, and 9, oompeie for local premiums. 

OtMSmers of Com/diteeS. . 

PoR TUB First District— ^ir James Matheeon of Lews, Bart., MiP 
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For the Second District — ^Wcllwood Maxwell of Munshes. 

I* OR THE Third District — Pat. Graham Barns of Limekilns. 

Tor the Fourth District — ^H enry W. “White of Monar. 

For the Firth District — John Leith Boss of Arnage. 

For the Sixth District — Sir John S. Forbes, Bart. 

For the Seventh District — Sir James Dalrymple Elphinstone, Bart. 
For the Eiohth. District — Cluny Macpherson. 

For THE Ninth District — ^Robert Scarth of Binscarth, * 

RULES OP COMPETITION. 

1. The Members of the Society connected *wifh the respective Districts are 
appointed Committees of snpermtendence for regulating the Competitions ; 
three Members to be a quorum. 

2. The Convener of each District will summon a meeting of Committee, for 
the purpose of determining the time and place of Competition, the nomination 
of Judges, and other preliminaty arrangements. The time and place will be 
publicly intimated by Conveners, in such a manner as may appear to them 
most effectual 

3. The Competitions must take place between the 1st of June and. the 1st 
of October. The animals exhibited must belong to one of the pure Breeds — 
Short-hom — ^Ayrshire — ^Polled (Galloway, Angus, or Aberdeen) — Highland. 
The Bull may be of one Breed, and the Heifers of another. The Committee 
wUl select the Breed, and specify it in the returns. 

4. Sta<& of an inferior description, or which does not fall within the pre- 
scribed r^:alailons, shall not be placed for Competition. The Premiums shall 
imt be divided. No Money Premium shall be adjudged unless there are three 
Lots exhibited, and not more than one-half unless there are six. A Com- 
petitor may exMbit two Lots in each Class. For the Medal, two Lots authorise 
an award. 

5. An animal which has gained the Society’s first Premium at a previous 
District or General Show, is inadmissible, except for the Medal ; and one 
which has gained a Second Money Premium can only thereafter compete for 
the First. The same animal cannot be entered for the Medal and the Money. 

6* A Tenant may compete with Proprietors and Factors for the Medal with 
a Bull which has gained the first Money Premium at a previous show. When 
there is any doubt as to whether a Competitor should be ranked as a Proprie- 
tor or a Tenant, tbe point is left to the decision of the Local Committee. Fac- 
tors can only compete for the Medal. 

}*. A Bull, the property of two or more Tenants, may compete, although the 
Exhibitors may not be joint Tenants. Bulls not belonging to the District may 
compete, provided they are left within it for service. 

8. Bulls for which the Money Premiums are awarded must serve in the 
District at least one season ; and the rate of service may be fixed by the Com- 
mittee. 

9. Blank Reports and Returns will be furnished to the Conveners of the 
different Districts. These must, in all details, be completed and lodged with 
the Secretaiy on or before the 15th of October next. 

j 10. It is to be distinctly understood, that in no instance does any lie 
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against the Society for expenses attending a Show of Stock, beyond the amount 
of the Premiums offered ; and that all Premiums not applied for within two 
years from the term of payment (10th February 1857) shall be forfeited, 

11. A Report of the Competition and Premiums awarded at the intmnediate 
Local Shows, in the several Districts, sighed by a member of the Sociely, must 
be transmitted to the Secretary on or before the 15th of October in each year, 
otherwise, the Society’s grant shaE terminate. 


. Section 2. DRAUGHT HORSES. 

DISTRICTS. 

1. The JDiatrict in conneodon with the Strathendriok Farmers^ 

Soidety^ 

CoNVENER-rJohn Buchanan of Carbeth. 

2. The Distnct in conneadon with the Forfarshire Agricultural 

Society. 

Conveners — Loi’d Panmure, and Sir John Ogilvy, Bart. " 

3. The District in conneanon %(jith the Lauder Agricultural 

Society. 

Convener — The Hon. Sir Anthony Maitland. . . 

Forty Sovereigns, of which twenty are contributed by the local 
Associations, will be awarded as follows 

1. For tKe best Stallion, for agricultural purposes, not under 
three years and nine months, and not above twelve years old — 
Twenty-five Sovereigns. ’ 

2. For the best Brood Mare, for agricultural purposes — Ten 
Sovereigns, 

3. For the best Filly, foaled after 1st January 1854 — Five 
Sovereigns. 


RULES OF COMPETITION. 

1. The Members of the Society in the District are appointed a Committee 
of Superintendence, as in No, 1 of the Regulations for the Cattle Competi- 
tions ; and they will be convened in the same manner, and for purposes similar 
to those indicated in the s^ld Regulations. 

2. The time and place of Competition for the respective Districts will be 
fixed by the Convener, with the concurrence of the Committee, and published 
by him in due time, and in such manneir as shall be thought most effectiKil for 
the information of those interested. 

3. If fewer than three animals be exhibited in any class, half the Preanium 
only can be awarded. The Regulations for Cattle Shows, regarding previous 

I) 
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intimation to tte Oommittee and Competitors — the power of the Committee 
to exclude stock, if of inferior character— ; extra expenses— the period within 
which Premiums must be applied for— and the manner in which the Beports 
are to be certi:6ed and transmitted to the society— are seyerally applicable to 
the Premiums for Horses. Evidence must be produced that the Prize Stallions 
have had prodnce. Mares must have foals at their feet, or be entered as being 
in ibid ; in the latter case, payment of the Premium will he deferred till certir 
fieate of birth. 

ENTIRE COLTS, 

Note.— The Society being anxious to .. promote the improvement of 
Draught Horses by encoiira^ng the rearing of entire Colts, Stal- 
lion premiums are limited to a period of two years, and followed 
by premiums for other two years within the same District for 
entire Colts, 


DISTRICTS. 

1. The DUtrict in connesAon with the Glasgow Agricultural 

Society. 

Convener — ^Mark Sprot of Garnkirk. 

2, The jyisirict of Mid-Calder, with the Parishes of Livingston^ 
Vpkal% and KirTcliston^ in Linlithgowshire, 

Convener — Sir A. C. Gibson Maitland, Bart. 

1. For the best entire Colt, for agricultural purposes, foaled 
after 1st January 1854 — Six Sovereigns. 

2. For the best entire Colt, for agricultural purposes, foaled 
after 1st January 1855 — Four Sovereigns, 

If fewer than three animals are . exhibited in either class, only half 
the Premium can be awarded. The other regulations are genor 
rally applicable. 


Section 3. SHEEP. 

1, LEICESTER BREED, 
DISTRICTS. 

1 , The Counties of Edinburgh and Haddington* 

2 . The^ Oomty of Ayr. 

Zi The County of Banf^ and Tvinriff Eisirict. 
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4 . The District in, conneodm with the Bordefr and Union 
Agricultural Society. 

&. The District of Easter Boss. 

1, For the best Tup of any age, belonging to a Proprietor, or 
Factor — The Silver Medal. 

2.. For the best Tup of any age — Five Sovereigns. 

3. For the best two Shearling Tups — ^Five Sovereigns. 

4. For the best Pen of five Ewes, not less than two Shear — ^Five 
Sovereigns. 

5. For the best Pen of five GimmEPS or Shearling Ewes — ^Four 
Sovereigns. 

The Money Premiums are restricted to Tenants, and Proprietors 
farming the whole of their own lands. 

In 1.856— 

Ho. 1 is in competition for the last year. 

Ho. 2 for the first year. 

Hos. 3, 4, and 5 compete for Local Premiums. 

Conveners of Committees. 

For the First District— James Aitcbison of Alderston. 

For the Second District— James Campbell of Craigie. 

For the Third District — ^Alei. Morison of Bognie. 

For the Fourth District — ^Lord Polwartb. 

For the Fieth District — Wm. H. Murray of Geanies. 

2. CHEVIOT BBBED. 

DISTRICTS. 

1 . That fart of Argyllshire attached to the Sherif^Mp of 
■ Toler^ry, with the Districts of Kingairhch^ Ard- 

gour^ and Ardnamurchan. 

2 . The County of Ssttherland and the Parishes of Reaf and 

Latheron. in Caithness. 

3 . Thi County of Roxburgh. 

A, .The Isldr^of Rbye.- - . ^ ' . . 

1. For the best Tup of any age, belonging to. a I^oprietor or 
Factor^ — ^The Silver Medal. ■ , . ; 
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2. For the best Tup of any age— Fire Soyereigns. 

S. For the best two Shearling Tups — ^Fire Soyereigns. 

4. For the best Pen of fiye Ewes, not less than Two Shear — 
Fiye Soyereigns. 

5. For the best Pen of fiye Qimtners or Shearling Ewes — ^Four 

Soyeragns. . ’ . 

The Money Premiuins are reskieted to Tenants, and Proprietors 
famung the whole of their own Lands. 

In 1856— 

No. I is in competition for the first year. 

No. 2 is in abeyance on account of the Inyemess Show. 

Nos. 3 and 4 compete for Local Premiams. 

Conveners of Commttees. . 

Fob the Piest Distbict — ^William Bobertson of Kinlochmoidart. 

Fob the Second Distbici — Gleorge Dempster of Stibo. 

Fob the Thibd Disibict — J ohn Ord of Muirhouselaw. . 

Fob the Foubth Distbict — L ord Macdonald, or bis Factor. 

3. BIiACE-FAGED BEEED. 

DISTBICTS. 

1. The Distriei of Cotval, 

2. The Disimis of Chirrie, PenieuHc, and Biggar, 

3. The District of Breadalham md Kilim. 

4. The District of Fort-William. 

5. The Comig of Wigtown. 

1. For the best Tup of any age, belonging to a Proprietor or 
Factor— The Silyer Medal. 

2. For the best Tup of any age— Fiye Soyereigns. 

3. For the best two Shearling Tups— Fire Soyereigns. 

4. For the best pen of fiye Ewes, not less than Two Shear — 
Four Soyereips. 

5. For the best pen of fire Gimmers or Shearling Ewes— Pour 
Soyereips. 

The Money Premiums are restricted to Tenants and Proprietws 
farming the whole of their own Lands. 
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In 1866—. 

Ko. 1 is in competition for the last year, 
No. 2 for the second year* 

No. 3 for the first year. 


No. 4 is in abeyance on account of the Inverness Show. 

No. 6 competes for Local Premiums. 

Conveners of Committees, 

For the First District — Robert Maclachlan of Maclachlan. 

For the Second District — Sir George Clerk, Bart. 

For the Third District — James F. Wyllie, Bolfracks. 

For the Fourth District — ^Thomas Macdonald, Fort-William. 
For the Fifth District— Sir Andrew Agnew, Bart, 

RULES OF COMPETITION. . 

1. The Members of the Society in the several Districts are appointed Com- 
mittees of Superintendence, as in Nos. 1 and 2 of the Regulations for Cattle 
Competitions, and they shall be convened by their respective Conveners on or 
before the 20th of May, in the same manner and for the same purposes as spe- 
cified in these Regulations. 

2. The Competition shall take place between the 1st of June and the 1st of 
October, and the time and place must be publicly intimated by each Convener 
within his District. 

3. Tups shall have served the usual number of Ewes for at least three weeks 
during the previous season. All prize Tups must serve within the Districts 
during the previous season. The Competitions are open to Tnps not belonging 
to the Districts, provided they are left to serve in them. Ewes must have 
reared Lambs during the season. Ewes and Gimmers must be taken firom 
regular br^ding birsels. 

4. The Tremiums shall not be divided. No Money Premium shall be ad- 
judged unless there axe three Lots exhibited, and only one -half if there are not 
six Lots. Each Competitor may show two Lots. For the Medal two Lots 
authorize an award. The other Regulations for Cattle Competitions — ^in regard 
to the placing of Stock— the exclusion of Animals which have gained Premiums 
at previous shows — the right of a Tenant, under certain circumstances, to com- 
pete for the Medal — the Regulation as to expenses — the period within which 
Premiums must be applied for — and the xnanner in which the Reports must be 
certified and transmitted — are applicable to the Premiums for Sheep. 

5. The Society gives these Premiums in alternate years for three Competi- 
tions in each District, if, during the intervening years, Premiums are awarded 
by the District to an amount not less than one-half of the Society’s Premiums, 
and for the same description of Stodc. Reports of these intermediate Compe- 
titions must be lodged by the 15th of October, or the Socie^’s grant shall 
terminate. 

6. Blank Reports, and Returns of Competitions, will be furnished to the Con- 
veners of Districts. These must be accurately filled up in all details, signed by 
the Convener, and transmitted to the Secretary by the 15th of October.. 
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4. SHEAEIJira SHEEP. 

The Silver Medal will Be given to the best Sheep-shearer in 
each of the Districts in which the Premiums for sheep are in ope- 
ration, 

CONDITIONS. 

1, A guarantee mixst be lodged with the Secretary by the 20th of May, that 
Money Premiums will be awarded at each Competitioii, to the amount of not 
less than £2. 

2. The District Convener will fix the time and place of Competition, and 
make all necessary arrangements, 

3. The Medal shall not be awarded unless there are three Competitors, and 
it shall ^wajs accompany the highest Money Premium ; if two or more Lots 
appear to be equally well executed, preference should be given to that executed 
within the shortest time. 

4, The Conveners shall report the particulars of the Competition and the 
award of the Judges to the Society, along with the Eeport of the Sheep Pre- 
miums in the District. 


Section 4. SWINE. 

CoNyiasnR— Colonel Graham of Mossknow. 

2, ITie Distnct of Forinartine. 

Convener — Sear-Admii’al the Hon. William Goi’don. 
i. For the best Boar belonging to a Proprietor or Factor — ^ 
Silver Medal. • 

*2. For the best Boar — Four Sovereigns. 

3. For the second best — Tvro SovereignB. 

4. For the best Breeding Sow — ^Threo Sovereigns, 

5. For the second best — One Sovereign. 

The Money Premiums are restricted to Tenants, and Proprietors 
fiu*ming the whole of their own Lands. 

The Eegnlations for Cattle Competitions, pages 36 and 37, are to be hdd as 
applicable to the Freminms for Swine ; and the Oonrener and Committee of ibe 
Society’s Members in the Districts are accordingly referred to them. 
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CLASS III. 

DAISY PBODUOE. 

^ DISTRICTS. 

1. The District of Lorn. . , 

CoNYEiTER — Dugald MacDougall of Gallanach. 

2. The District of Kintyre. 

Convener — Smollet Montgomery Eddington of Glencreggan. 

3. The District connected tvWi the Ardrossan Farmer^ s Chi. 
Convener — Gavin Fullarton of Kerelaw, 

1. BUTTER. 

1. For the best sample of cured Butter (not less than 14 lbs.) 
belonging to a Proprietor or Factor — The Silver Medal. 

2. For the best samiile of cured Butter (not less than 14 lbs.) 
belonging to a Tenant, or Proprietor farming the whole of his own 
lands— Three Sovereigns. 

3. For the second best — Two Sovereigns. 

2. CHEESE. 

1, For the best couple of Sweet Milk Cheeses belonging to a 
Proprietor or Factor — The Silver Medal. 

, 2. For the best couple of Sweet Milk Cheeses belonging to a 
Tenant, or Proprietor farming the whole of his own lands — Throe 
Sovereigns. 

* 3. For the second best — Two Sovereigns. 

CONDITIONS. 

1. ^ The Members of the Society, resident within the Districts, are appointed 
Committees of superintendence, for the purposes expressed in the Ilegulationff 
for Cattle competitions. 

2 . Competitors must certify that the Batter and Cheese exhibited by them 
are average specimens of the produce Of their Dairies in 1856 ; and that the 
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quaQtity produced during the season has not been less than 1 cwt. of butter, or 
2 cwt, of cheese. Cheeses may be made either in the Scotch or English mode, 
provided they be of full milk only, and without any admixture of cream. The 
Committees shall fix such general regulations as they may consider proper — 
and, in particular, the time and place of competition. In the event of two or 
more competing Lots being deemed equal in quality, the Premium wiU be 
awarded to the Competitor who shall havd made the larger quantity. The 
successful Competitors, before receiving the Premiums, are required to transmit 
to the Secretary a detailed Report of the whole process followed by them in 
the manufacture of their Butter or Cheese. ^ 

Reports of the award of the Premiums to be lodged with the Secretary on or 
before the 1st November 1856. 


CLASS IV. 

CROPS AND CULTURE. 

1. SEEDS. 

Tlie Society, with a riew of aiding Local Associations in the 
improrement of the different Grains, Grasses, Roots, &c., offers 
the Silver Medal to the growers of the best Seeds, for which a 
Rre mi nm of Two Poands has been awarded in the district. 

WEDALB HAVE BEEN GEANXED TO THE FOLLOWING DISTEICTS:— 

1. District of Kintyee: Convener, Smollett Montgomery 
Eddington of Glencreggan. 

’ 1. Sandy Oats. 

2. Bere. 

3. Mazagan Beans. 

4. Perennial Rye Grass. 

2. District of BdchaS : Convener, James Ferguson of Kin- 

mnndy. . . 

1. Early Berlie Oats. 

2. Perennial Rye Grass. 

3. District of Westee Ross : Convener, Sir James J. R. 
Mackenzie, Bart, of Scatwell. 

1. Any variety of White Wheat. 

2. Any variety of Barley. 



CROPS AND CtTLTURS. 




3. Any vai’iety of Oats. 

4. Perennial Rye Grass. 

4. County of Inverness : Convener, Arthur Forbes of 
>alIoden. 

1. Any variety of White Wheat. 

2. Any variety of Barley. 

3. Any variety of Oats. 

4. Perennial Rye Grass. 

6. County of ifAiRN: Convener, James C. Brodie of Lethen, 

1. Any variety of Wheat. 

2. Any variety of Barley. 

3. Any variety of Oats. 

• 4. Perennial Rye Grass. 

6. County of Banfp, and Turriff District : Convener, Alexander 
Morison of Bognie. 

1. Any variety of Early Oats. 

2. Chevalier Baidey. 

3. Any other variety of Barley. 

4. Perennial Rye Grass. 

CONDITIONS. 

1. In each District, the Convener will fix the time and place of Competi-i 
tion, appoint the Judges, and make all other necessary arrangements, in con^ 
currence with the other Members of the Society, and the Local Association of 
the District. Conveners will be furnished ^Yith blank Schedules for returning 
the awards. 

2. The quantity shown in Competition by each Grower must not be less 
than three quarters of each variety of grain, two quarters of Beans, Pease, 
Vetches, or Grass- Seeds, and half a Ton of Potatoes. To authorize the award 
of the Medal, there must at least be two Competitors. The sum of £2, awarded 
by the District, may be divided into two Premiums. 

3. The Judges shall be guided in their awards — Is^, By the purity of the 
Seed ; 2d, By its freeness from extraneous Seeds ; And, M, Where there is 
an equali^ in these respects, by the weight. Competitors must have jjre- 
viousiy certified that the Grain, Grasses, Beans, exhibited, are fair average 
specimens of what have been thrashed, and that the lots have in no way been 
picked or sorted. 

- 4. Successful Competitors must immediately transmit to the Society’s .Mu- 
seum, George lY. Bridge, Edinburgh, free of expense* a sample of the Seed. 
If it is Grain or Grass, the quantity must not be less than two quarts. 
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d. The Eetums must show, as accurately as possible, the produce per im- 
perial acre, as also the altitude, exposure, and nature of the soil . on which the 
crops were raised, together with the dates of sowing and reaping, and, in the 
case of Grain or Grass-Seed, the weight per bushel* The yarioties for which 
Premiums have been given, must be named. Eeports of the several Compe- 
titions must be lodged by ihe 15th of October, 

The Medals will be continued in each District for five consecutive years. 
Applications from other Districts must be lodged with the Secretaa^ of the 
Society by 1st November next. 

2* GREEN CROPS ON SMALL POSSESSIONS* 

"Witii the view of 'improving the cultivation of small possessions, 
by the introduction of Green Crops, the following premiums, one- 
half of which is contributed by . the respective Districts, will be 
awarded : — 

For the best Green Crop — Three Sovereigns. ’ 

For the second best do. — Two-and-a-lialf Sovereigns. 

For the third best do. — One-and-a-half Sovereign. 

For the fourth best do. — One Sovereign. 

LISTRIOTS. 

1. The Parishes of Kenmore and Killin, including the portion of 
the Parish of Weem on Loch Tay. — Convener, James F. Wyllie, 
Boifracks. 

2. The Island of Skye.— C onvener, Lord Macdonald, or his Factor. 

3. The Quoad Sacra Parish of New Pitsligo. — C onvener, Sir 
John S. Forbes, Bart. 

4. The Mainland, or any of the Islands of Orkney.— Conveners, 
David Balfour of Balfour, and J. G. Heddle of Melsetter. 

CONDITJONS. 

1. The Competition to be Hmited to Tenants occupying not more than 40 
acres of land, and to be under the charge of the Society’s Members in the dif- 
ferent Districts. 

2. At least one-half of the Green (h?op to be Turnips, and that portion which 
is in Green Crop in 1856 should be sown out, with sufficient quantities of 
Gbvers and Rye Grass, with the White Crop in 1857. 

3. Should there be only one Competitor, the Committee may allow him such 
portion of one of the Premiums as they may think merited. The Committee 
may withhold all or any portion of the Premiums. 

4. Inspectors, to be fixed by the respective Committees, shall decide the 
Premiums.' 
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5. The awards to be intimated to the Secretary of the Society on or before 
the 1st of November in each year, and Conveners are particularly, requested 
to state in their Reports the proportion, of each Lot cropped, as above mentioned j 
and to offer any suggestions which they may consider of importance. 

8. PLOUGHING COMPETITIONS. 

Tlxe Silver Medal will be given to tbe Winner of the first Pre-» 
mium at Ploughing Competitions, where there are fifteen Ploughs, 
and Premiums to the amount of Three Sovereigns. To authorize 
the issue of the Medal, a Report, in the folloTring terms, must be 
made to the Secretary, within one month of the date of the Com- 
petition, by a Member of the Society : — 

I of Member of the Highland 

and Agricultural Society, hereby certify, that I attended a Plough- 
ing competition at on the when 

ploughs competed ; of land was assigned to each, and 

hours were allowed for the execution of the work. 
The sum of £ was awarded in the following propor- 

tions, viz. ; 

t 

[Here enumerate the ntoes and designations of successful Com- 
petitors,] 

A Ploughman is to receive no assistance, and his work is in no re- 
. spect to be touched by others. 

In estimating the work of Competitors, attention should be directed 
to its sufficiency below, as well as to its neatness above the sur- 
face. 

On land of average tenacity, the rate of ploughing should not be less 
than will turn over an imperial acre in ten hours. 

A Ploughman can not carry more than one Medal in the same year. 

A Member can only report one Match in the same year. 

4. REAPING MACHINES. 

With the view of encouraging the management of Reaping Ma- 
chines, the Silver Medal will be given to the Servant found' most 
expert at a. trial when not less than Six Machines have started, 
and Premiums to the amount of Three Sovereigns are awarded in 
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the District. Eeports must be lodged with the Secretary by a 
Member who was present, within One Month of the trial. 

5. MEDALS Iisr AID OF PREMIUMS GIVEN BY LOCAL SOCIETIES. 

The Society being anxious to co-operate with Local Associations 
in their efforts to promote improvement, will give a limited number 
of Medals annually, in addition to the Money Premiums which may 
be awarded to Tenants by such Associatious— 

1. For the best managed Farm. 

Applied for by tbe Nairnshire Farming Society. — Convener, James 
Campbell Brodie of Lethen. 

By the Inverness Farmers* Society. — Convener, Arthur Forbes of 
Culloden. 

By the Garrick Farmers’ Society. — Convener, P. W. Kennedy of 
DrumelljCli. 

By the East Kilpatrick Society. — Convener, Archibald Compbell 
Col^uhoun, yr. of Killermont. 

2. For the best managed Dairy. 

jdppHed/or by the Bute Farmers’ Society. — Conveuex*, Thos. Gibson 
of Spittal, MD. 

3. For the best managed Green Crop, 

Applied for by the Tthanside Fanners’ Club. — Convenor, Charles 
Napier Gordon of Eslemont. 

By the Bute Farmers’ Society.— Convener, Thomas Gibson of Spit- 
tal, M.D, 

By the Lower Annandale Agricultural Society. — Convenor, Colonel 
Grjdiam of Mossknow. 

By the Inverness Farmers’ Society. -Convener, Arthur Forbes of 
CuEoden, . , , 

By the District of Breadalbane.— Convener, James F. Wyllie, Bol- 
. fracks. 

By the Dairy tuple Farmers’ Society. — ^Convener, James Campbell of 
Craigie. 

By the Fast Kilpatrick Society.— Convener, Archibald Campbell 
Colquhoun, yr. of Killermont. 

By the Leochel-Cushhie Society.- — Convener, Ar&ur Forbes, W.S. ■ 

By tbe Clackmannan Farmers’ Society— Convener, James Johnstone 
of Alva, M.P. 
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■ 4. For the best kept Fences. 

Applied for by the East of Berwickshire Farmers’ Club. — Convener, 
David Milne Home of Wedderburn. 

5. For the best kept Dunghill. 

Applied for by the District of Breadalbane. — Convener, James F. 
Wyllie, Bolfracks. 

6. To the Labourer most expert and. efficient in opening and fill- 
ing Drains, and otherwise executing the works necessary in thorough 
Draining. 

Applied for by the Nairnshire Farming Society. — Convener, James 
Campbell Brodie of Lethen. 

By the Garrick Farmers’ Society.— Convener, P. W. Kennedy of 
Drumellan. - 

7. To the Labourer most expert in Cutting Hedges. 

Applied for by the East of Berwickshire Farmers’ Club. — Convener, 
David Milne Home of Wedderburn. 

The Medals to be issued will be limited to ten in each class. Bc- 
ports of the several Competitions must be lodged by the 1 5th of 
October, and applications for 1857 must be lodged by 1st Novem- 
ber next, accompanied with a guarantee, that, in addition to the 
Medal, Premiums of not less than £3 will be given by the District 
applying. 


CLASS V. 

COTTAaES AND GARDENS. 

The following Premiums are offered for competition in the Pa- 
rishes after mentioned. The Medals and one-half of the Premiums 
are given by the Society, and the other half is contributed by the 
respective Parishes. 

COTTAGES. 

1, For the best kept Cottage in each Parish— ^One Pound Five 
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Stillings; and wliere there are four Coiaipetitorsr-The Silver 
Medal. ■ 

2. For the second best- 70 iie Pound. 

3. For the third best— Fifteen Shillings. 

‘ ^ ' 0ARBBNS, ■ 

1. For the best kept Cottage Garden in each Parish^One Pound 
Five Shillitigs ; and where .there are four Competitors-^T^ho Silver . 
Medal. 

2. For the second best — One Pound. 

3,. For the third best — ^Fifteen Shillings. . ^ 

PARISHES. 

DumbartmsJiire^ 

Boithill. — ^C onvener, Alexander Smollett of Bonhill, M.Pf 

Forfarshire, 

CsAia, — Conmeri William M. Macdonald of St Martins. 

Lanarkshire, 

Alexander Baillie Cochrane of Lamington. 
Lesmahaoow. — C onvener, W. E. Hope Vere of Blackwood. 

Orkney, 

Shapinshat.— C onvener, David Balfour of Balfour. 

Wigtownshire, 

KiRRcoLir. — Convener, David Guthrie. 

Leswalt. — C onvener, Sir Andrew Agnew of Lochnaw, Bart* 
Poet-Patricx.— dEdward Hunter Blair of Dunskey. ' 

Old Luce. — C aptain Dalrymple Hay. 

coNnmoNs. 

1. Competitions aay take place in the different Parishes for Cottaffesand 

Gardens, or for either separatdy. ” 

2 . In either case, the occupiers of Gentlemen’s Lodges and Gardeners* Houses 
are excluded, as well as Gentlemen’s Servants occupying Cottages in the poli- 
cies, or on land in the natural possession of their masters. The inspection 
must be completed by the 1st of .October. In making the inspection, the Con- 

.veneramay take the assistance of any competent judge; . , - 
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3. The annual value of each Cottage, with the ground occupied in the parish 
by a Competitor, shall not (except in the parish of Shapinshay) exceed £5 ster- 
ling. A Competitor who has gained a Premium in a previous year, cannot 
compete again for the same or a lower Premium. 

4. If the Cottage is occupied, by the proprietor, the roof must be in good 
repair; if the roof is of thatch, it must be in good repair, though in the occu- 
pation of a tenant. The interior, and the external conveniences, must be clean 
and orderly, — ^the windows must be free of brohen glass, clean, and affording 
the means of ventilation. Dunghills, and all other nuisances, must be removed 
from the front and gables. In awarding the Cottage Premiums, preference 
will be given to Competitors who, in addition to these requisites, have displayed 
the greatest taste in ornamenting the exterior of their houses, and the ground 
in front and at the gables. 

5. In estimating the claims for the Garden Premiums, the Judges should 
have in view — the sufficiency and neatness of the fences ; the cleanness of the 
ground, and neatness of the walls ; the quality of the crops, and general pro- 
ductiveness of the garden ; and the choice of crops. 

6. Reports stating the number of Competitors, the names of successful par- 
ties, and the nature of the exertions which have been made by them, must be 
transmitted by the Conveners to the Secretary on or before the 15th of October 
next. 

Parishes desirous of these Premiums must lodge applications with the Secre#* 
tary on or before the 1st November next. 

MEDALS FOR COTTAGES OR GARDENS. 

The Society will issue annually twelve Medals to Local Asso- 
ciations, or individuals, who, at their owu ejcpeuse, establish Pre- 
miums for Cottages or Gardens. ^ 

* The Medals will be issued upon a Report by a Member of the Society 
in the terms required by the preceding conditions, describing the merits 
of the Cottages or Gardens. The Reports to be lodged with the Secre- 
tary on or before the 15tli October 1856. 

Allied for by The Peeblesshire Agricultural Society. 

The Linlithgow Agricultural Society. 

Lord Kinnaird, 

Mrs Douglas Baird of Oloseburn. 

IMPROVING EXISTING COTTAGES, 

To the Proprietor in Scotland who shall report the Improvement 
of the greatest number of Cottages in the years 1853, 1864, and 
1855-The Gold Medal. ' 

BUILDING NEW COTTAGES. 

To the Proprietor in Scotland who shall report the erection of 
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the gi'eatest ntunher of approvetl Cottages during tlie years 1852 j 
1853, 1854, and 1855-The Gold Medal. 

OONDITIONS. 

Claims for tlie above Premiums must be lodged with tbe Secretary on or 
before tbe 1st of October uext, to allow an inspection to be made of tbe different 
Cottages. Tbe inspections will be conducted by Committees of tbe Society’s 
Members in tbe different Districts i and Reports must be transmitted by tbe 
Conveners to tbe Secretary on or before tbe 1st December. 

The annual value of the Cottage or Cottages separately, with garden ground, 
must not ezceed £5. 

In estimating tbe claims of Competitors, tbe following points will be hept 
in view — ^tbe external appearance of tbe Cottages, tbeir internal accommoda- 
tion ; tbe arrangements of tbe outhouses ; tbe means of drainage and ventila- 
tion ; and tbe expense of tbe building or of tbe alteration compared with its 
durability and. accommodation. When the Cottages of one Competitor are 
superior in style and comfort to those of another, though not so numerous, tbe 
Inspectors will give them tbe preference, provided they amount at least to three, 
and have been erected at a moderate expense. 

Parties competing will forward plans, specifications, and estimates, to tbe 
Bociety, of which, and of all information sent therewith, copies may be taken 
for publication, if tbe Society shall see fit, and tbe originals returned to the 
parties within six months, if desired. 

ACCOMMODATIOK POB PARM-SEEVANTS* 

To the Proprietor in Scotland who shall have erected on his 
estate the most approved Farm-buildings in reference to the proper 
accommodation of Farm-Servants — The Gfold Medal, 

Reports, Plans, and Specifications, to be lodged by the 1st of Novem- 
ber 1856. 
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AGRICULTUEAL MEETING 

AND 

GEN:EBAL show of stock AKD mPISMENTS, 

AT 


INVEENESS, 

On the 5th, 6th, 7th, and 8 th op Auoust 1866. 

The District in connexion with the Show comprises the Counties 
of Inyerness — ^Moray and Nairn — ^Ross and Cromarty — Caithness 
— Sutherland, and — Orkney. 


GENERAL ARRANGEMENTS. 

Tuesday, .... 5th August. — Arrangement and Inspection of Implements. 
Wednesday, 6th August. — ^Trial and Exhibition of Implements. 
THxrESDAY,...7th August. — ^Exhibition of Stock &c., and Public Banquet. 
Friday, 8th August. — ^Exhibition of Prize Stock, Implements, &c. 

The Competition is open to exhibitors from all parts of the 
Kingdom. 

No Certificates of Entry can be received after Thursday the 
19th of June. 

Members of the Society are entitled to exhibit, free of Entry- 
Money, three Lots of Stock or Implements under each section of 
the Premium List; and they are admitted to the Show Yard without 
payment, application for Tickets of Admission is made 

in Edinburgh^ to the Secretary^ or^ in Inverness^ to Mr Aleocander 
Dallas^ the local Secretary, hefore the Is^ of August 
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CLASS I-CATTLE. 

SHORT-HOR3^ED. 

Section 

1 For the best Bull calved before Ist January 1854 — Twenty 

Sovereigns. 

For the second best— Ten Sovereigns. 

For the third best — ^Certificate of Merit. 

To the breeder of the best Bull — The Silver Medal. 

2 For the best Bull calved after 1st January 1854 — ^Fifteen 

Sovereigns. 

For the second best — Eight Sovereigns. 

For the third best — Certificate of Merit. 

3 For the best Bull calved after Ist January 1856 — Ten Sove- 

reigns. 

For the second best— Five Sovereigns. 

For the third best — Certificate of Merit. 

4 For the best Cow of any age— Ten Sovereigns. 

For the second best— Five Sovereigns. 

For the third best— Certificate of Merit. 

6 For the best Heifer calved after 1st January 1854— Eight 
Sovereigns. 

For the second best — Four Sovereigns. 

For the third best — Certificate of Merit. 

6 For the best Heifer calved after 1st January 1855 — Six 

Sovereigns. 

For the second best— Three Sovereigns. 

For the third best*^ — Certificate of Merit. 

EIOHLAND. 

7 For the best Bull calved before 1st January 1853— Twenty 

Sovereigns. 

For the second best — Ten Sovereigns, 

For the third best — Certificate of Merit* 

To the breeder of the best Bull — The Silver Medal. 

8 For the best Bull calved after 1st January 1853 — Fifteen 

Sovereigns. 

For the second best — -:Eight Sovereigns. 

For the third best — Certificate of Merit, 
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9 For the best Bull calved after 1st January 1854 — Ten 
Sovereigns. 

For the second best — ^Five Sovereigns. 

For the third best — Certificate of Merit. 

10 For the best Cow of any age— -Ten Sovereigns. 

For the second best — ^Five Sovereigns. 

For the third best — Certificate of Merit. 

11 For 'the best Heifer calved after 1st January 1853 — Eight 

Sovereigns. 

For the second best — ^Four Sovereigns. 

For the third best — Certificate of Merit. 

12 For the best Heifer calved after 1st January 1854— Six 

Sovereigns. 

For the second best — Three Sovereigns. 

For the third best — Certificate of Merit. 

13 For the best Heifer calved after 1st January 1855 — Four 

Sovereigns. 

For the second best — Two Sovereigns. 

For the third best — Certificate of Merit. 


POLLED. 

14 For the best Bull, calved before 1st January 1854 — 

Twenty Sovereigns. 

For the second best — Ten Sovereigns. 

For the third best — Certificate of Merit. 

To the breeder of the best Bull — ^The Silver Medal. 

15 For the best Bull calved after 1st January 1854 — Fifteen 

Sovereigns. 

For the second best — Eight Sovereigns. 

For the third best — Certificate of Merit. 

16 For the best Cow of any age — ^Ten Sovereigns, 

For the second best — ^Five Sovereigns. 

For the third best — Certificate of Merit. 

17 For the best Heifer calved after 1st January 1854— Eight 

Sovereigns. 

For the second best — Four Sovereigns. 

For the third best — ^Certificate of Merit. 
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18. For the test Heifer, calved after 1st; Jaauary. 1865— Six 
Sovereigns. , . 

For the second best — Three Sovereigns. 

For the third best — Certificate of Merit. 

AYRSHIRE. 

19 For the best Bull of any age— Ten Sovereigns. 

For the second best — Five Sovereigns. 

For the third best — Certificate of Merit. 

To the breeder of the best Bull — The Silver Medal. 

20 For the best Cow of any age, in milk — Eight Sovereigns. 
For the second best — Four Sovereigns. 

For the third best — Certificate of Merit. 

21 For the best Cow of any age, in calf— Eight Sovereigns.' 
For the second best — ^Fonr Sovereigns. 

For the third best — Certificate of Merit. 

22 Forth® best heifer, calved after let January 1854 — Six 

Sovereigns. 

, For the second best— Three Sovereigns. 

For the tlnrd best— Certificate of Merit. 


GLASS II-HOBSES 

FOE AORICULTORAL PURPOSES. 

Sscxioir 

1 For the best Stallion foaled before Ist January 1853 — Twenty- 

five Sovereigns. 

For the second best— Twelve Sovereigns. 

For the third best— Certificate of Merit. 

To the breeder of the best Stallion — ^The Silver Medal. 

2 For the best entire Colt foaled after Ist January 1853 — 

Fifteen Sovereigns. 

For the second best — Seven Sovereigns. 

For the third best — Certificate of Merit. 

8 For the best entireColt foaled jfter Ist January 1854 — Eight 
Sovereigns. 

For the second best — ^Four Sovereigns. , 

For the third best — Certificate of Merit. 
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4 For the best entire Colt foaled after 1st January 185.5 — Six 

Sovereigns. 

For the second best — Three Sovereigns. 

For the third best — Certificate of Merit. 

5 For the best Brood Mare foaled before 1st January 1863 — 

Fifteen Sovereigns. 

For the second best — Seven Sovereigns, 

For the third best — Certificate of Merit,. 

6 For the best Filly foaled after 1st January 1853 — Eight 

Sovereigns. 

For the second best— Foni* Sovereigns. 

For the third best — Certificate of Merit. 

7 For the best Filly foaled after 1st January 1854 — Six So- 

vereigns. 

,For the second best — Three Sovereigns. 

For the third best — Certificate of Merit. 

8 For the best Filly foaled after 1st January 1855 — ^Four 

Sovereigns. 

For the second best — Two Sovereigns. 

For the third best — ^Certificate of Merit. 


PONIES. 

9 For the best Stallion not exceeding 14 hands — Ten Sovereigns. 

For the second best — Five Sovereigns. 

* For the third best — Certificate of Merit. 

10 For the best Mare not exceeding 14 hands — Eight Sovereigns. 
For the second best — Four Sovereigns. 

For the third best — Certificate of Merit. 


CLASS III-SHEEP. 

Section libobstee. 

1 For the best Tup, not more than four shear — Ten Sovereigns. 
For the second best — ^Five Sovereigns. 

For the third best — ^Certificate of JJorit, 
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2 For the best Dinmoht or Shearling Tup — Ten Sovereigns. 

For the second best — ^Five Sovereigns. 

For the third best — Certificate of Merit. 

3 For the best pen of five Ewes, not more than four shear — Six 

Sovereigns. 

For the second best— Three Sovereigns. 

For the third best— Certificate of Merit. 

4 For the best pen of five Shearling Ewes or Grimmers — Six 

Sovereigns^ 

For the second best — ^Three Sovereigns. 

For the third best — Certificate of Merit. 


CHEVIOT. 

5 For the best Tup, not more than four shear— Ten Sovereigns. 
For the second best — Five Sovereigns. 

For the third best — Certificate of Merit. 

6 For the best Dinmont or Shearling Tup — ^Ten Sovereigns. 

For the second best — ^Five Sovereigns. 

For the third best— Certificate of Merit. 

7 For the best pen of five Ewes, not more than four shear — Six 

Sovereigns. 

For the second best — Three Sovereigns, 

For the third best — Certificate of Merit. 

8 For the best pen of five Shearling Ewes or Gimmers — Six 

Sovereigns. 

For the second best — ^Three Sovereigns. 

For the third best — Certificate of Merit, i 


HLAOHFACED. 

9 For the best Tup, not more than four shear — ^Ten Sovereigns. 
For the second best — ^Five Sovereigns. g 

For the third best — Certificate of Merit. 

10 For the best Dinmont or Shearling Tup — Ten Sovereigns. 

For the second best — Five Sovereigns. 

For the third best— Certificate of Merit. 
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11 For the best pen of five Ewes, not more than four shear— Six 

Sovereigns. 

For the second best — Three Sovereigns. 

For the third best — ^Certificate of Merit. 

12 For the best pen of five Shearling Ewes or Grimmers— Six 

Sovereigns. 

For the second best— ^Three Sovereigns. 

For the third best— Certificate of Merit. 

SOUTHDOWN. 

13 For the best Tup, not more than four shear — Ten Sovereigns. 
For the second best — -Five Sovereigns. 

For the third best— r-Certificate of Merit. 

14 For the best Dinmont or Shearling Tup — Ten Sovereigns. 

For the second bestr — ^Five Sovereigns. 

For the third best— Certificate of Merit. 

15 For the best pen of five Ewes, not more than four shear— Six 

Sovereigns. 

For the second best— Three Sovereigns. 

For the third best — Certificate of Merit. 

16 For the best pen of five Shearling Ewes or Gimmers— Six 

Sovereigns. 

For the second best — Three Sovereigns. 

For the third best — Certificate of Merit. 

LONG-WOOLLED OTHER THAN LEICESTER. 

17 For the best Tup, not more than four shear-r— Ten Sovereigns. 
For the second best — ^Five Sovereigns. 

For the third best — ^Certificate of Merit. 

18 For the best pen of five Ewes, not more than four shear — Six 

Sovereigns. 

For the second best — Three Sovereigns. 

For the third best-r-Certificate of Merit, 

CLASS IV-SWINE. 

Section 

1 For the best Boar, large breed — Six Sovereigns. 

For the second best— Three Sovereigns. 

For the third best — Certificate of Merit. 
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2 For tte Tiest Boar, small breed — Six Sovereigns. 

For the second best — Three Sovereigns. 

For the third best — Certificate of Merit. 

3 For the best Sow, large breed — ^Fonr Sovermgns. 

For the second best — Two Sovereigns. 

For the third best — Certificate of Merit. 

4 For the best Sow, smali breed-r— Fonr Sovewagns. 

For the second best — ^Two Sovereigns. 

For the third best — Certificate of Merit. 

5 For the best pen of Three Pigs, not exceeding eight months 

old — Four Sovereigns. ^ 

For the second best — Two Sovereigns. 

For the third best — Certificate of Merit. 


EXTEA STOCK. 

AnimaJa of Breeds or Ages not included among the foregoing 
Premiums may be entered as Extea Stock. 


CLASS V.-POULTRY. 

Doekikg — Coloured. 

Section 

1 For the best Cock and 2 Hens— The Silver Medal. 
For the second best— Certificate of Merit. 

Doekikq — White. 

2 For the best Cock and 2 Hens — The Silver Medal. 
For the second best — Certificate of Merit. 

CocHur-CHiHA— 

8 For the best Cock and 2 Hens — ^The Silver Medals 
For the second best — Certificate of Merit. 
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Cochin-China — White. 

4 For the best Cock and 2 Hens — The Silyer Medal. 
For the second best — Certificate of Merit. 

Bramahpootka. 

5 For the best Cock and 2 Hens — The Silver Medal. 
For the second best — Certificate of Merit. 

Malay. 

6 For the best Cock and 2 Hens — The Silver Medal. 
For the second best — Certificate of Merit. 

Spanish. 

7 For the best Cock and 2 Hens — The Silver Medal. 
For the second best— Certificate of Merit. 

Hambtogh — Golden. 

8 For the best Cock and 2 Hens — The Silver Medal. 
For the second best — Certificate of Merit. 

Hambhegh — Silvet'. 

9 For the best Cock and 2 Hens — The Silver Medal. 
For the second best — Certificate of Merit. 

Poland. 

10 For the best Cock and 2 Hens — The Silver Medal. 
For the second best — Certificate of Merit. 

Game. 

11 For the best Cock and 2 Hens — The Silver Medal. 
For the second best — Certificate of Merit. 

Any othee distinct Bebbd. 

12 For the best Cock and 2 Hens— The Silver Medal. 
For the second best — Certificate of Merit. 


Izi 
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Baittams. 


13 For the test Cock and 2 Hens — The Silyer Medal. 
For the second best — Certificate of Merit. 

Capous. 

.14 For the best 3 Capons— The Silrer Medal. 

For the second best— Certificate of Merit. 

Dtxces — WhUe Aylesbury. 

15 For the best Brake and 2 Bucks — The Silver Medal. 
For the second best — Certificate of Merit. 

Bucks — Rouen. 

16 For the best Brake and 2 Bucks— The Silver Medal. 
For the second best — Certificate of Merit. 

Bucks — Any other Breed. 

17 For the best Brake and 2 Bucks — The Silver Medal. 
For the second best— Certificate of Merit. 

Tuekbys— S feck Norfolk. 

18 For the best Cock and 2 Hens- — The Silver Medal. 
For the second best — Certificate of Merit. 

TuEKETS — Any other Breed. 

19 For the best Cock and 2 Hens — ^The Silver Medal. 

For the second best — Certificate of Merit. 

Obese. 

20 For the best Oander and 2 Geese — The Silver Medal. 
For the second best — Certificate of Merit. 
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ciAssYi-jmjjmj^ 

Section, 

1 For tlie best Two-horse Plough for general purposes — Three 

Sovereigns. 

2 For the best Trench or Deep-Furrow Plough — Three Sove- 

reigns. 

3 For the best Subsoil Plough for two horses— Four Sove- 

reigns. 

4 For the best Subsoil Plough for moor and stony land, for 

three or four horses — ^Four Sovereigns. 

5 For the best Double Mould-Board Plough for forming Drills 

— Three Sovereigns. 

6 For the best Bibbing or Drill-Paring Plough — Two Sove- 

reigns. 

7 For the best Improvement on, or Substitute for, the Com- 

mon Plough, in lifting Potatoes — Three Sovereigns. 

8 For the best Two-Horse Grubber or Cultivator — Four Sove- 

reigns. 

9 For the best Drill-Grubber for Green Crops — Two Sove- 

reigns. 

10 For the best Norwegian Harrow— Four Sovereigns. 

11 For the best Consolidating Land-Boiler— Five Sovereigns. 

12 For the best Land-Presser, for preparing Seed-bed for Grain 

— ^Five Sovereigns, 

13 For the best Bibbing Machine — Two Sovereigns. 

14 For the best Pulverizing Land-Boiler — ^Five Sovereigns. 

15 For the best Harrows for heavy land — Three Sovereigns. 

1 6 For the best Harrows for light land — Three Sovereigns. 

17 For the best Common Swing-Trees or Draught-Bars — One 

Sovereign. 

18 For the best Equalizing Swing-Trees or Draught-Bars- — One 

Sovereign. 

19 For the best Broadcast Sovnng-Machine for Grain and Grass 

Seeds — Six Sovereigns, 

20 For the best Drill Sowing-Machine for Grain — Six Sove- 

reigns. 
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21 For tlie test Horse-Hoe for Drilled Grain Crops — Six Sove- 

reigns. 

22 For the best Sowing-Machine for Turnips — ^Four Sove- 

reigns. 

23 For the best Sowing Machine for Turnips with Manure— Five 

Sovereigns. 

24 For the best Dibbling or Drop Sowing-Machine for Turnips 

with Manure — ^Tliree Sovereigns. 

26 For the best Three-row Sowing-Machine for Beans — ^Four 
^j^overeigns. , 

26 For the best One-row Bean Sowing-Machine — One Sove- 

reign. 

27 For the best Dry Manure Distributing Machine — ^Four Sove- 

reigns. 

28 For the best Liquid Manure Distributing Machine — ^Four 

Sovereigns. 

29 For the best Liquid Manure Pump — Two Sovereigns. 

30 For the best Straw-Cutter for hand labour — Two Sove- 

reigns. 

31 For the best Straw-Cutter for power — Three Sovereigns. 

32 For the best Turnip-Cutter for Sheep — Two Sovereigns. 

33 For the best Turnip-Cutter for Cattle — Two Sovereigns. 

34 For the best Turnip-Cutter for Sheep, adapted for attachment 

to a Cart — Three Sovereigns. 

35 For the best Linseed-Bruiser for hand labour — Two Sove- 

reigns. 

36 For the best Grain and Linseed-Bruiser for power — ^Four 

Sovereigns. 

37 For the best Root- Washer— -Two Sovereigns. 

38 For the best Steaming apparatus for preparing Food — ^Fivo 

Sovereigns. 

39 For the best set of Troughs for Feeding Byres— —One Sove- 

reign. 

40 For the best Sheep Fodder Rack — Two Sovereigns. 

41 For the best One-Horse Fai’ra-Cart — ^Four Sovereigns. 

42 For the best Light Spring-Cart — ^Four Sovereigns. 

43 For the best Harvest Cart — ^Four Sovereigns. 

44 For the best Apparatus for conveying Implements to different • 

parts of the Farm — Three Sovereigns. 
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45 For the best Stone or Iron Stack Kliars, with Framework- 

Two Sovereigns. 

46 For the best Horse Stubble or Hay Rake — Two Sovereigns. 

47 For the best Scythe for general purposes — One Sovereign. 

48 For the best Improvement on any part of the Thrashing Ma- 

chine — Five Sovereigns. 

49 For the best Thrashing Machine, adapted for two or more 

horses — Six Sovereigns. 

50 For the best Thrashing Machine, with English high-speed 

open Drum, combined with Shakers, Fanners, &c,, on the 
Scotch principle — Ten Sovereigns. 

51 For the best Hummeler, for attachment to a Thrashing Machine 

— Three Sovereigns. 

52 For the best Dressing Fanners — Four Sovereigns. 

53 For the best Weighing Machine for the Barn, indicating mea- 

sure and weight of Grain at one operation — ^^Four So- 
vereigns. 

54 For the best Weighing Machine indicating from 1 lb. to 2 

tons — Four Sovereigns. 

55 For the best Churn worked by hand — Two Sovereigns. 

56 For the best Churn worked by power— Three Sovereigns. 

57 For the best Cheese Press — Two Sovereigns. 

68 For the* best Curd Cutter for Dairy purposes — One So- 

vereign. 

69 For the best general set of the Smaller Dtensils of the Dairy 

— ^One Sovereign. 

60 For the best Field Gate, constructed entirely of Iron — One 

Sovereign. 

61 For the best Field Gate, not constructed entirely of Iron— One 

Sovereign. 

62 For the best six Iron Hurdles for a Fence to retain Cattle — 

Two Sovereigns. 

63 For the best set of Traverse Divisions, Rack, and Manger, for 

Farm Stables — Two Sovereigns. 

64 For the best set of Farm Haimess — One Sovereign. 

65 For the best set of Tiles and Pipes for Field Drainage~-One 

Sovereign. 

66 For the best set of Glazed Socketed Pipes for Sewerage — One 
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67 For the best set of Tools for Cutting Field Drains — One So- 

vereign. 

68 For the best set of Tools for Cutting Open Drains in Hill Pas- 

tures— -One Sovereign. 

69 For the best general set of Hand Implements for the Farm — 

Two Sovereigns. 

70 For the best Dynamometer for general purposes^ — Five Sor, 

vereigns. 

EXTRA IMPLEMENTS. 

Premiums to the amount of Thirty Sovereigns, and Certificates of 
Merit, will further be awarded for Inventions or Improvements not 
included among the foregoing, but entered on the Extra List, and 
specially commended by the Judges. 

GENERAL REGULATIONS. 

1. Members of the* Society may exhibit, free of entry-money, three Lots o: 
Stock or Implements, or one Lot of Poultry, under any section. For Stock, 
Members sb^ pay on each Lot exceeding three in one section, and non-Mem- 
hers on all Lots — PJ per cent,, or Sixpence in the Pound, on tlie amount of the 
highest Premium for which the ently is made. For Implements and Poultry, 
Members shall pay 2s. 6d. on each Lot exceeding the privileged number, and 
non-Memhers the same amount on all Lots. 

2. Stock must he the property andnn the possession of the Exhibitor from 
the date of the Certificate of Entry, and the age must he stated in the Certificate. 

3. Cows and Mares must have had produce in 1856, or he in calf or in foal 
at the time of the Show, in which case the Premium will he withheld till certi- 
ficate of birth, 

4. Evidence may he required that Stallions and Bulls have had produce. 

5. Ewes and Gimmers must he taken from regular breeding hirsels, and 
Ewes must rear lambs in 1856. 

6. An Animal which has already gained a first Premium at a General Show 

of the Society, cannot again compete in the same class, hut may he exhibited 
as Extra Stock for the Silver Medal. ^ 

7. Tlie Premiums awarded will he paid oil or after the lOtb of February 

1S57. Premiums not applied for within two yean from the term of payment 
will he forfeited, * 

8. The decisions of the Judges, as sanctioned by the Directors, are final, 
and no appeal is competent. 

CERTISICATES OP ENTRY. 

1. Each Lot must be intimated by a Certificate of Entry, printed forms of 
which may he had on application to the Secretary, at No. 6 Alhyn Place, 
Edinburgh ; or to Mr Alexander Dallas, at Inverness, the Local Secretary. 

2. All Entries must he completed and lodged with the Secretary not later 
than Thursday the 19th of June. 

3. Admission Orders to the Show-Yard will he given when the" Certificates 
of Entry are lodged. 
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PLACING AND JUDGING IMPLEMENTS. 

1. The Show -Yard will he open for the reception of Implements on Mon- 
day, the 4th of August, and all Articles must be placed by 12 o’clock, on Tuesday 
the 6th of August. No article will be admitted without an admission-order, 
and the different articles must be placed in their respective Sections according 
to the classification in the Premium List. 

2. A separate space will be reserved for Exhibitors who are desirous of 
shewing a general collection. A moderate charge will be made, according to 
the groimd required, the extent of which must be intimated to the Secretary on 
or before the 19th June. 

3. The J udges will commence their inspection on the 5th of August, at Twelve, 
and they will resume it the following morning at Seven. Practical utility will 
be considered more than mere ingenuity of design ; substantial workmanship 
will be preferred to highly finished execution ; and due weight will in all cases 
be given to eceneuly, both as regards the price of the Implement, and the saving 
of labour effected by it. The materials must be the same as those in ordinary 
use for sale, and the bond fide price must be attached. 

4. A trial of implements will take place during the forenoon of Wednesday 
the 6th ; and at One o’clock the Yard will be opened to the Public. 

5. All articles entered, whether in Competition or for General Exhibition, 
must remain in the Yard till Four o’dock on Thursday the 7th of August. 


PLACING AND JUDGING STOCK. 

1. Stock and Poultry must be brought to the Show-Yard between Five and 
Seven o’clock on the morning of Thursday the 7th of August. No lot will be 
admitted without an admission-order. At Seven o'clock the Show-Yard will be 
cleared of all persons except the Judges. 

2. One Servant will be admitted with each Lot, and be must remain strictly 
in charge of it during the Show. Bulls must be secured by a ring or screw in 
the nose, with a chain or rope attached. The competing Stock will be dis- 
tinguished by numbers, and the Owner’s name must not be mentioned till the 
Premiums are decided. 

3. The Judges will commence their inspection at Seven o’clock. They will 
decide without inquiry as to names of parties or places, and with reference 
merely to the numbers which distinguish the animals. They will have regard 
to the symmetry, early maturity, purity, size, and general qualities characteristic 
of the different breeds ; and they wiU be prohibited from awarding Premiums 
to overfed animals, the object of the Society being to discourage the practice of 
showing breeding stock in an improper state of fktness. In no case shall a 
premium be awarded unless the Judges deem the animals to have suffcient 
merit, more especially if there is only one Lot in a section ; and it shall be in 
their power to suggest the* removal of any lot which appears to them unworthy 
of being placed in the yard, 

4. A Member of Committee will attend each Section. t>£|iiMiiJndges. It will 
be his duty to see that no obstruction is offered to them ; to Icomifidhicate be- 
tween them and the secretaiy ; to complete their reports ; and to ticket the 
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■prize animals. None of the tickets so placed shall he removed. The Yard 
win be open to the Public on Thursday at Eleven o’clock. 

5. On Thursday the Stock will be withdrawn, and the Show-Yard closed at 
four o’clock. 

EXHIBITION OF PRIZE STOCK. 

All the Prize Animals, Implements, and other articles must be on the Show- 
Ctround by Ten o’clock on the morning of Friday the 6th of August, under 
penalty pf forfeiting the Premiums. 


Copies of the Premium List, and Begulations, and fornse of^^ertificates 
of Entry to be had on application to Mr Hall Maxwell^ or to Mr Alex- 
ander Dallas, Local Secretary, Inverness ; Mr Arthur Harvey, Aberdeen, 
Secretary to the Royal Northern Society ; Mr James Geddes, Orbliston, 
Fochabers, Secretary to the Morayshbe. Farmers* Club; Mr Kenneth 
Murray, Tain, Secretary to the Easter Ross Society, and Mr William 
Hossack, Dochcarty, Dingwall, Secretary to the Wester Boss Society. 



AGEICULTIJRAL MEETING, 


AND 

eEKERAI SHOW OF STOCK AND IMPLEMENTS, 

At GLASGOW, in 1857. 


The Society will hold an Agricultural Meeting, and Gene- 
ral Show of Stock and Implements, at Glasgow, in 1857, 
when Premiums will be offered for the following Classes of Stock, 
The list of Implements, and the amount of the different Premiums, 
will be afterwards intimated. 

The District connected with the Show will comprise the Counties 
of Lanark, Argyll, Ayr, Bute and Arran, Dumbarton, 
Renfrew, arid Stirling. 


CATTLE. 


AYRSHIRE. 

Bulls calved before 1st January 1855. 

Bulls calved after 1st January ,.1855, 

Bulls calved after Isti January 1866. 

Cows in Milk calved before 1st Jann^y 185#: 

Cows in Milk calved after 1st Jauu£tt^.,^&4ir . 
Cows in Calf of any age. 

Heifers calved after 1st January., I* . 

Heifers calved after 1st January.... ' 

F 
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SHORT-HORN. 

Bulls calyed before 1st January ,..1855. 

Bulls calyed after 1st January 1855. 

Bulls calved after 1st January 1856. 

Cows of any age. 

Heifers calved after 1st January 1855. 

Heifers calved after 1st January 1856. 

POLLED ANGUS, OR ABERDEEN. 

Bulls calved before 1st Januai*y 1855. 

Bulls calved after 1st January 1855. 

Cows of any age. 

Heifers calved after 1st January ...1855. 

POLLED GALLOWAY. 

Bulls calved before 1st January 1855. 

Bulls calved after 1st January 1855. 

Cows of any age. 

Heifers calved after 1st January..: 1855. 

HIGHLAND. 

Bulls calved before 1st January..., ....1855. 

Bolls calved after 1st January 1855. 

Cows of any age. 

Heifers calved after 1st January 1854. 

Heifers calved after 1st January 1855. 

HORSES 

For Agricultural Purposes, 

Stallions foaled before 1st January 1854. 

Bntire*CoIts foaled after Ist January..! 8 54. 
Hntire Colts foaled after 1st January ...1855. 
Entire Colts foaled after 1st January., 1866. 
Bropd Mares foaled before 1st January.1854. 
Fififes foaled after 1st January.. 1854. 
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Fillies foaled after Isfc January,.. 1856, 
Fillies foaled after Ist January... 1856, 


EXTJRA, 

Draught Horses or Mares in Harness. 
Ponies suitable for Milk Carts. 

SHEEP. 

LEICESTER. 

Tups not more than four shear. 

Dinmont or Shearling Tups. 

Ewes not more than four shear. 

Shearling Ewes or Grimmers. 

CHEVIOT. 

Tups not more than four shear. 

Dinmont or Shearling Tups. 

Ewes not more than four shear. 

Shearling Ewes or Gimmers. 

BLACK- PACED. 

Tups not more than four shear. 

Dinmont or Shearling Tups. 

Ewes not more than four shear. 

Shearling Ewes or Gfimmers. 

SOUTHDOWN. 

Tups not more than four shear. 

Dinmont or Shearling Tups. 

Ewes not more than four shear. 

Shearling Ewes or Gimmers. 

LONG-WOOLLED SHEEP OTHER THAN LHIOBST|lR. 
Tups not more than four shear.*^ 

Ewes not more than four shear. 

NoU . — Ewes and Gimmers to be exhibited in, pens <rf five. 
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SWINE. 

Boars, large breed. 

Boars, small breed. 

Sows, large breed. 

Sows, small breed. 

Pigs not exceeding 8 months old, 

POULTRY. 

Dorking, Coloured, 

Dorking, White, 

Cochin-China, Coloured, 

Cochin-China, White, 

Bramahpootra. 

Malay. 

Spanish. 

Hamburgh, Golden. 

Hamburgh, Silver. 

Poland. 

Game. 

Any other distinct breed. 

Bantams. 

Capons. 

Ducks, White Aylesbury. 

Ducks, Boueti. 

Ducks, any other breed. 

Turkeys, Black Norfolk, 

Turkeys, any other breed. 

Geese. 


DAIRY PRODUCE. 

Cured Butter. 

Powdered Butter. 

Fresh Butter. 

Sweet-Milk Cheese. 

Skimmed-Milk Cheese. 

English Cheese. 

Imitation English Cheese. 
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IMPLEMENTS. 

A liberal sum of money will be set aside for Implements and 
Machines at Glasgow, and a list of the Articles, for which Premiums 
are to be offered, will be published in due time to admit of preparation. 


VETERINARY COLLEGE. 

This Establishment is conducted by Professor Dick, and an 
efficient staff of assistants. The curriculum embraces the prin- 
ciples and practice of Veterinary Medicine and Surgery, with 
Anatomy, Physiology, and Demonstrations; Chemistry; Materia 
Mddica and Dietetics ; and the general management of domesticated 
Animals. 

Students have the advantage of assisting in an extensive prac- 
tice, and of peiforming the different operations which most frequently 
occur. 

Attendance on Two Courses is required before a Student is taken 
upon trial for diploma ; the examinations are conducted by Pro- 
fessor Goodsir and the leading members of the Medical Faculty ; and 
the Graduates of the College are eligible for appointments as 
Veterinary Surgeons in Her Majesty’s Seryice, and that of the East 
India Company. 


MUSEUM. 

The Museum, George IV. Bridge, is open from eleven till three 
o’clock every day except Monday. The public are admitted on in- 
scribing their names in the Visitors’ Book. Persons desirous of 
preserving objects illustrative of the Vegetable products of the 
country, are invited to transmit them to the Conservator of the 
Museum. 


MONTHLY MEETINGS. . 

Periodical Meetings are held in the Museum, when papers are 
read, and subjects in the science and practice of Agriculture are 
discussed. Strangers are admitted, but ca.nnot take part in the 
business. 
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LABORATOBY. 

Dr Anderson, the Society’s Chemist, will receive communications 
on all subjects connected with the Chemical Department, at the 
Laboratory, 15 Shuttle Street, Grlasgow. 

The following are the rates at which analyses, &c., are furnished 
to Members of the Society : — 

1* Complete analysis of a Soil, including determination of alkar- 
lies and phosphates, £3. 

2. A partial analysis of a Soil, such as the determination of the 

quantity of organic matter, and relative proportion of clhy, 
sand, and carbonate of lime it contains, 10s. 

3. Quantitative determination of any one ingredient of a Soil, 

7s. 6d. 

4. Complete analysis of Saline Manures and other substances 

such as Gypsum, Nitrates of Soda and Potash, Ammoniacal 
Salts, Guano, Oil-Cake, Bone-Dust, Rape-Dust, Superphos- 
phate of Lime, £1. 

5. Testing any of the above substances for adulterations, — ^for 

each sample, 5s. 

This examination is sufficient to determine whether or 
not any of these substances are grossly adulterated, but it 
gives no idea of the comparative value of different Samples 
where all are genuine. 

6. Complete analysis of limestones, marls, shell-sands, &c., £1. 

7. Examining any of the above substances for the quantity of 

lime, and ascertaining in the saxo^g the presence of Magnesia 
and Alumina, 7s. 6d. 

Ascertaining the proportion of these, 2s. 6d. additional 
for each substance. 

8. Complete analysis of the Ash of any Plant, £3. 

9. Complete analysis of a water, £2. 

10. Determination of the amount of salts in solution, and of the 

lime thrown down by boiling in any water, 10s. 

11. Analysis of Tile or Fire-Clay, £1, 10s. 

1 2 . Conqilete analysis of roots, grains, and other vegetable pro- 

ducts, £1. 
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13. Examining products of Vegetation, or of the Dairy, such as 

nutritive matters in Wheat, or other gi’ain — quantity of 

butter or cheese in milk — 6 s. for each ingredient. 

14. Determination of the quantity of nitrogen in any substance, 

7s. 6d. 

15. Answers to letters asking advice on subjects within the de- 

partment of the Chemist, 5 s. 

The charges for other analyses not specified in the list, will be 
settled by the Committee of Management, with reference to the 
amount of work which they involve, and on a scale similar to the 
above. 

INSTRUCTIONS FOR SELEGTINO SAMPLES FOR ANALYSTS. 

Much inconvenience and delay having been experienced by per- 
sons sending samples for Analysis which had not been sufiBciently 
carefully selected, and were afterwards found not to represent the 
average composition of the substance, it is particularly requested 
that the following instructions may be attended to as closely as cir- 
cumstances will permit. 

Manures , — A large handful of the Manure should be taken from 
each of at lectst five or six different parts of the cargo, and if any 
lumps are found in it, a due jproportion of these should also be 
taken. The whole being laid on a large sheet of paper, should be 
carefully mixed by rubbing with the hand, the lumps being broken 
down and mixed as uniformly as possible with the powdery part. 
If this mixture be carefully made, a quantity of it not exceeding 
two oumes will suffice for the analysis. It should be folded up 
in tinfoil to prevent its becoming dry, and is most cheaply and ex- 
peditiously forwarded by post. In default of tinfoil, the sample may 
be wrapped in double folds of strong writing •paper, and if the 
paper be well rubbed with wax, so as to make it impervious to 
moisture, it will answer nearly as well. Should the manure contain 
stones, or be very moist, or should any difficulty be experienced in 
making a uniform mixture, it is desirable that two or three pounds 
should be sent. 

Soils . — ^In selecting Soils for Analysis, five or six spadefuls 
should be taken from different parts of the field, and, after being 
spread out in a thin layer for several, days to dry, should be put 
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two or three times through a fine sieve, so as to insure uniform mix- 
ture. For a complete analysis, not less than four pounds should he 
sent ; for a partial analysis, three or four ounces will be sufiScieiit. 

Waters . — ^For the complete analysis of a water, about two gal- 
lom are required; for the determination of the amount of salts in 
solution, and lime thrown down by boiling, a quart sufiice. A 
well-water may be selected at any time, but the water of a spring or 
running stream should be taken in dry weather. The jars or bottles 

in which they are sent must be tightly corked and sealed. In the 
analysis of a mineral water, it may sometimes be desirable to deter- 
mine the amount of gases held in solution, in which case certain 
precautions must be observed which require the. presence of a 
Chemist at the spring. * 

Limestones, Clays, Ironstones, — If the bed of any- of these 

substances of which the analysis is required be very uniform in ap- 
pearance, a piece of two or three ounces weight, taken from any 
part of it will be enough for analysis'; but, in all cases, it is better 
to send three or four chips from different parts of its thickness. 
Sometimes, where the characters of different parts of the bed vary 
much, separate analyses of these portions may be requisite, in which 
case two ounces of each may be sent. 

Every sample sent for analysis should be distinctly labelled, and 
marked with the name and address of the sender in full, and men- 
tioning whether he is a Member of the Society, and in the case of 
imported manures, the name of the ship should, if possible, be 
stated. All samples should be accompanied by a letter, spe- 
cifying the nature of the information required, and, if possible, the 
object in view, as, by doing so, much trouble and delay will occa- 
sionally be saved. 

* 

By order of the Directors, 

J>\ HALL MAXWELL, Secretary. 


Edinburgh, 6 Albtn Place, 
Feb. 9 , 1856 . 
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PRELIMINABT NOTICE. 


When the Highland Society was instituted in the year 1784, 
and established by Royal Chai'ter in 1787, its objects, compara- 
tiyely, were few, and their operation was limited to matters con- 
nected with the amelioration of the Highlands of Scotland. 

The patronage of certain departments, proper to that part of 
the country, having been subsequently committed to special Boards 
of Management, or undertaken by other Associations, several of 
the earlier objects contemplated by the Society were consequently 
abandoned, while the progress of Agriculture led to the adoption 
of others of a more general character. 

The exertions of the Society, instead of being restricted to the 
improvement of the Highlands, were early extended to that of the 
Lowlands, and have in both, for above seventy years, been directed 
to the promotion of the science and practice of Agriculture, in all 
its branches. 

In accordance with this more enlarged sphere of action, the 
original title of the Society was altered, under a Royal Charter 
in 1834, to The Highland and Agricultural Society of 
Scotland. 

The leading pui’poses of tho Institution are set forth in the fol- 
lowing pages, where it will be found that Premiums are awarded 
for Reports on almost every subject connected with the cultivation 
of the soil ; the rearing and feeding of stock ; the management of 
the dairy ; the growth of timber ; tlic extension of Cottage Accom- 
modation ; the improvement of Agricultural Machinery and Imple- 
ments ; and the dissemination of Veterinary information. 

• ' A 
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Among the more important measures which have been effected 
by the Society, are, — 

1. Agricultural Meetings and Greneral Shows of Stock, Imple- 
ments, &c., held in the Principal Towns, at which exhibitors from 
all parts of the United Kingdom are allowed to compete. 

2. A System of District Shows, instituted for the purpose of 
improying the Breeds of Stock most suitable for different parts of 
the country, and of aiding and directing the efforts of Local Agri- 
cultural Associations. 

3. The encoui’agement and promotion of a proper system of 
Agricultural education, by means of powers recently conferred by 
Eoyal Charter on The Council of the Highland and Agricul- 
tural Society on Education.” 

4 :. The adyancement of the Veterinary Art by the establishment 
of a College in Edinburgh, where the Society’s Diploma is conferred 
on Students who hare passed through a regulated curriculum of 
study, and are found qualified to practise after a rigid examinatiou. 

5. The appointment of a Chemist for the purpose of promoting 
the application of science to Agriculture. Investigations on sub- 
jects of importance are conducted in the Laboratory, and published 
in the Transactions. Members have the privilege of applying for 
analyses of Soils, Manures, &c., on favourable terms. 

6. The establishment of an Agricultural Museum illustrative of 
the vegetable products of the country. 

7. Monthly Meetings during the Winter Session for the discus- 
sion of Agricultural subjects. 

8. The organization of a system, under which the Agricultural 
Statistics of Scotland have been successfully obtained and reported 
to Government. 

Q. Th^ periodical publication of the Transactions, which com- 
prehend the proceedings in the Laboratory, Beports of Experiments, 
and other communications addressed to the Society. The Trans- 
actions are published by Messrs Blackwood and Sons, Edinburgh, 
along with the Quax'terly Journal of Agriculture. 
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CONSTITUTIOK ANT) ESTABLISHMENT. 

The general business of the Highland and Agricultural 
Society is conducted under the sanction and control of a Eoyal 
Charter, which authorizes the Enactment of Bye-Laws. Business 
connected with Agricultural Education is conducted under the 
authority of a Supplementary Royal Charter, also authorizing the 
Enactment of Bye-Laws. 

The Office-Bearers consist of a President, Four Vice-Presidents, 
Ten Extraordinary, and Thirty Ordinary Directors, a Treasurer, and 
an Honorary and an Acting Secretary. The Council on Education 
under the Supplementary Charter, consists of Seventeen Members— 
Ten nominated by the Charter, and Seven elected by the Society. 
The proceedings of the Directors are reported to Half-yearly 
General Meetings of the Society, held in January, and in June or 
July. 

New Members are admitted at either of these General Meetings 
by Ballot, The ordinary subscription is £1, 3s. 6d. annually, 
which may be redeemed by one payment, varying according to the 
number of previous annual payments, from £12, 12s. to £7, Is. 
Tenant Farmers are admitted on a subscription of 10s. annually, 
or £5, 5s. for life. 

The Premiums awarded by the Society are payable after the 10th 
February for the preceding year. Orders, payable at the Royal 
Bank of Scotland, are issued at the Society’s Hall, on the stamped 
receipt of parties to whom the Premiums have been adjudged being 
presented, or receipts may be transmitted through a Bank, ad- 
dressed to the Secretary, if done without expense to the Society. 
The receipt must specify distinctly the Premium in discharge of 
which it is sent. 

Premiums not applied for within two years from the term of 
payment will be forfeited. 

All communications are to be addressed to the Secretary of the 
Society, 6 Albyn Place, Edinburgh, 

a2 
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SENEBAl BESCLATIONS FOE COMPETWOBS. 

All Reports must be legibly -written on only one side of the 
paper, and must specify the number and subject of the Premium for 
which they are in Competition ; they must bear a distinguishing 
motto, and be accompanied by a sealed letter similarly distinguished, 
containing the name and adi’ess of the Reporter ; initials must not 
be used. 

None of the sealed letters, except those relative to reports found 
entitled to at least one-half of the Premium offered, will be opened 
without the Author’s consent. 

Reports, for which a Premium, or one-half of it, has been awarded, 
become the property of the Society, and ^cannot be published, in 
whole or in part, nor circulated in any manner, without the consent 
of the Directors. All other papers will be returned to their 
Authors if applied for within twelve months. 

When a Report is unsatisfactory, the Society is not bound to 
award the whole, or any part of a premium. 

All Reports must be of a practical character, containing the 
results of the writer’s own observations or experiment, and the 
special conditions attached to each premium must be strictly ful- 
filled. General Essays, and Papers compiled from books, will not 
be rewarded. 

Weights and Measurements must he indicated by the new or 
imperial Standards. The decisions of the Board of Directors, 
confirmed by the Society, are final and conclusive aato all Premiums, 
whether offered for Reports, or at General or District Shows, and 
it shall not be competent to raise any question or appeal touching 
such decisions before any other tribunal. 

Reports on subjects not included in the Premium List will be 
received, and honorary rewards will be given, when merited. 
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CLASS 1. 

EEPORTS. 

Section 1. ON SUBJECTS CONNECTED WITH THE 
SCIENCE AND PRACTICE OP AGRICULTURE. 

1. PARM MANAGEMENT. 

Por an approved Report on the best mode of managing a Pariil, 
affording an example of high farming combined with profit — The 
Gold Medal, or Ten Sovereigns. 

The Report should contain a full description of the Farm — of the 
system on which it has been managed and cultivated — and of the 
improvements that have been effected ; the expenditure and returns 
should be given, and the mode of accounting explained. 

The Reporter is required to consider how much extra or imported 
manure is required to maintain, in high condition, a farm of 300 
acres, cultivated on a four-course shift, when potatoes, forming 
one half pf the green crops,^ and the grass, made into hay, may 
both be sold off the farm. 

Reports to be lodged by 1st November 1858. 

X 2. LEASES. 

For an approved Report on the form and conditions of a Lease, 
containing covenants equally advantageous for landlord and tenant, 
and not nnnecessarily interfering with the management-of the farm 
— The Gold Medal, or Ten Sovereigns. 

1. When the farm is received and is to be kept and left by the in- 
coming tenant in the best condition. 

2. Wlien the farm has been left by the outgoing tenant in the worst 
condition, and is to be restored to and kept by the incoming tenant 
in the best condition. 

Reports to be lodged by 1st November 1857. 

3. DRAINAGE OF SHEEP PARMS. 

Por an approved Report on the best system of draining Sheep 
Farms in mountainous districts— The Gold Medal, or Ten Sove-- 
reigns. 

The Report, while based on practical observation and actual opera*- 
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tiuns, must consider the .general principles ivliicii should regulate 
the drainage of pastoral districts, the probable outlay, and the 
returns that may be looked for. As information has already been 
obtained regarding drainage on low lands, the Report must have 
reference to sheep-walks in a hill district. 

Reports to be lodged by 1st November 1857. 

4. RIVER EMBANKMENTS. 

For an approved Report on the best methods of embanking and 
otherwise protecting low lands adjoining rivers and burns from 
floods, as well as for protecting the natural banks of streams from 
injury and dilapidation — The Gold Medal, or Ten Sovereigns. 

Reports to be lodged by 1st November 1857. 

6. COTTAaES. 

For an approved Report on the best construction and arrange- 
ment, and on the most suitable fittings for Labourers’ Cottages in 
different districts, and under different circumstances — The Gold 
Medal, or Ten Sovereigns. 

The Report must state the principles which should regulate the cha- 
racter of the accommodation most suitable for different districts 
and circumstances. The internal fittings mast be described, and 
the applicability and expediency of all recent improvements must 
be considered. 

The Report must be illustrated by drawings or plans, and must 
embrace statements of cost. 

Reports to be lodged by 1st November 1857. 

6. DEEP PLOUGniNG, 

For an approved Report on the comparative results obtained by 
the following modes of Ploughing 1st, With a furrow not less 
than eight inches ; 2d, With a furrow not less than ten inches ; 
3d, By Subsoiling — The Gold Medal, or Ten Sovereigns. 

The land operated on must have been thoroughly drained. The 
description of Plough used in each operation, and its maker’s name, 
must he given, and the value of the experiment will be enhanced 
were the same operation conducted with ploughs of different kinds. 
The Report must state the nature of the soil and subsoil, and tbe 
date, depth, and expense, of each ploughing. The extent of land 
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to be not less than one acre for eacli operation, and, on each lot, the 
produce of two separate portions, of not less than 20 poles, to be 
weighed or measured. In every other respect than ploughing the 
whole land to be treated alike. 

Keports to be lodged by 1st November 1857. 

7. EFFECT OF SPECIAL MANURES OVER A ROTATION. 

For an approved Eeport, to be made after a rotation, on the 
comparative eflFects, immediate and eontinned, of different special 
Manures — ^Thirty Sovereigns. 

As the object of the premium is to encourage experiments for 
determining the value of various applications, as regards not 
only increased quantity and improved quality of crops, but also 
the permanence of the different substances throughout the rotation, 
the report must have special reference to points such as specific 
gravity and quality of Turnips; weights of grain, straw, and hay; 
effects on straw and hay for fodder, and such like. The results 
obtained from each application to be compared with those of the 
ordinary manuring of the Farm. Each experiment to .be PQn- 
ducted on not less than one rood of land, ajfid the whole to be 
peated in duplicate. 

Ap such experiments may already have been in operation, Reports 
may be lodged on the 1st May of any year. 

8. SPECIAL MANURES AS SUBSTITUTES FOR GUANO. 

For an approved Eeport. of experiments conducted with a 
viev of determining the comparative value of other substances, 
mixed or unmixed, as a substitute for Guano. The experiment to 
embrace at least two of the manufactured or saline manures, and to 
he made on Turnips, Grass, one or more of the Cereal Crops, and, 
if possible, on Beans-^Twenty Sovereigns. 

Eeports to be lodged by 1st May 1868, 

9. MANURES FOR PEAT MOSS. 

For an approved Eeport on the best and most economical me- 
thod of reclaiming and rendering productive Peat Moss,— and on the 
substances best adapted for fertilizing it— The Gold Medal, or Ten 
Sovereigns. 

As ft is frequently difficult to cart Farm-iYard Manure on Moss for 
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some tiine after it has been drained, attention is particularly 
directed to the portable manures most efficacious in overcoming 
the inert properties of peat, and rendering it prodiictive. The 
depth and composition of the Moss experimented on j the method 
of improvement adopted ; the quantity of lime applied, and its^ 
effects; the nature of the Drainage; the detailed expenditure, 
and the results obtained — ^must be stated. 

Eeports to be lodged by 1st November 1867. 

10. MANURES PRODUCED BY DIFPERENT KINDS OF FEEDING. 

For an approved Eeport of the result of experiments for ascer- 
taining the comparative valiie of Farm-Tard Manui’e, obtained from 
cattle fed upon different varieties of food, by the application of 
such manures to farm-crops — Twenty Sovereigns. 

The Eeport must state the effects produced on two successive Grops 
by the application of manures obtained from cattle fed on differ- 
ent sorts of food, such as turnips and straw alone ; turnips and 
straw, with an addition of oil-cake, flax-seed, bean-meal, grain, or 
other substances. The animals should be as nearly as possible of 
the same age, weight, condition, and maturity, and each lot should 
receive daily the same quantity of litter ; and, except aa to the 
difference of food, they should be trea,ted in every respect alike. 

The preparation of the Manure, by fermentation or otherwise, should 
be in every respect the same ; and it is desirable that not less 
than two several experiments be made with each kind, and that 
the ground to which it is to be applied be as equal as possible In 
quality, and treated in every respect alike. 

Eeports to be lodged by 1st May in any year. 

11. MANURE MADE WITH AND WITHOUT COVER, 

For an approved Eeport on the comparative value of Manure 
made in the ordinary manner, and of Manure kept under cover till 
applied to the land — Twenty Sovereigns. 

The experiment may either be conducted with Manure made in the 
open straw-yard, contrasted with that made in covered h'ammels 
or boxes, or conducted with Manure made in feeding-houses, part 
of which shall have been placed under cover, and part removed to 
the open dung-pit, and which shall be kept carefully unmixed with 
any other Manure. Preference will be given to experiments em- 
bracing both of these inodes. The Cattle must be fed and littered 
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alike. There must be at least an acre of laud experimented on 
with each sort of Manure — ^the different lots must be manured to 
the same extent, and be of equal quality of soil, and on two se- 
parate portions of each, not less than 20 poles ; the crops must 
be accurately measured. The result, as given by two successive 
crops, to be reported. 

Eeports to be lodged by 1st May in any year. 

12. MANURE HEAPS. 

For an approved Eeport on the best mode of economising and 
increasing the quantity of Manure produced on the farm, and on 
the general chemical principles which should regulate the opera- 
tions of the practical farmer in the making of Farm-Yard Dung — 
The Gold Medal, or Ten Sovereigns. 

The following points should be considered in the Report : — The 
effects of exposure ; of regular spreading ; of mixing other sub- 
stances ; of consolidation to a greater or less degree ; of frequent 
turning ; of absorbing in the heap, or otherwise conserving the 
liquid drainings ; the management to be observed in removing 
the heap, whether for reconstruction on the field, or for immediate 
application, should be also considered. 

Reports to be lodged by 1st November 1867. 

13. SHELL AND CORAL SAND. 

Fop an approved Report on the application of Shell, or of Coral 
Sand as a fertilizer — The Gold Medd, dr Ten Sovereigns. 

The Report must state the quantity of Shell or Cforal Sand available 
in a district, its composition, the mode of applying it, the expense 
of the application, and the results obtained, as compared with 
those of an experiment with the same crop in similar land without 
the application. The price at which the sand can be purchased, 
and the facilities for exporting it, to be stated. 

Competitors to send samples of the sand experimented with to Dr 
Anderson. 

Eeports to be lodged by 1st November 1857. 

14. TOP-DRESSING FOR PASTURE. 

For an approved Report on the substances which may be most 
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profitably employed in Top-dressing Pasture. — Tlie Gold Medal, or 
Ten Sovereigns. 

The Beport must state the nature of the substances used, the time 
and cost of the application, and the comparative results, which 
must be contrasted with those obtained from a portion of the same 
field to which no top-dressing was applied. 

The substances recommended for trial are guano, nitrate of soda, 
sulphate of ammonia, superphosphate of lime, sulphate of potash, 
and muriate of potash, but competitors are not restricted to these 
or any other substances. 

Beports to be lodged by 1st November 1857. 

15. AUTUMN MANURINU. 

For an approved Beport on the comparative advantages of ap- 
plying Manure to the Stubble in Autumn, or in the drills in Spring, 
for Turnips, Potatoes, or Beans — Twenty Sovereigns. 

The experiment must extend over three years, and comprise, 1st, 
The green crop ; 2d, The grain crop ; 3d. The clover crop. It 
must be conducted on not less than four acres — one-half of which 
shall bo dunged in autumn, and the other in spring, with equal 
* weights of manure, made as nearly as possible in the same way, 
and from animals fed on substances of equivalent nutritive values. 
The quantities and kinds of special manures applied at any period 
of the rotation must be the same on each lot, and must be stated. 
The treatment and condition of the land prior to the experiment 
must be mentioned, • 

As the object of this premium is to determine the advantages, if any, 
of autumn manuring, there will be no restriction as to labouring 
the land, but the Reporter must state how that was done on each 
lot during the experiment. 

Reports to be lodged by 1st November 1858. 

s 

16. MANURES FOR GREEN CROPS. 

For an approved Report of experiments for determining the 
kinds and quantities of mannres calculated, imspective of expense, 
to raise the largest and soundest green crop — whether Turnip or 
Potato — The Gold Medal, or Ten Sovereigns. 

Beports to be lodged by 1st May 1858. 
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17. IMPBOVED VARIETIES OP AGRICULTURAL PLANTS. 

For an approved Eeport on the means successfully employed for 
obtaining new and superior varieties, or improved sub-varieties, of 
any of the Cereal Grains, Grasses, Boots, or other Agricultural 
Plants — The Gold Medal, or Ten iSovereigns. 

It is necessary that the varieties and sub-varieties reported upon 
shall have been proved capable of reproduction from seed, and also 
that the relation they bear to others, or well-known sorts, should 
be stated. The Beporter is further requested to mention the 
effects that he may have observed produced by different soils, 
manures, &c., on the plants forming the subjects of reports, and 
how far he may have ascertained such effects to be lasting. 

Should any improved variety reported upon be the result of direct 

. experiment by cross impregnation, involving expense and long- 
continued attention, a higher premium will be awarded. 

Beports to be lodged by 1st November 1857. 

18. DRYING AND SECURING GRAIN. 

For m approved Report on the most efdcient and economical 
mode of artificially drying the Corn and Beau crops after thejr 
separation from the ground, so as to secure, in unfavourable sea- 
sons, an early marketable condition, and the after preservation of 
the Grain and Straw — ^Fifty Pounds, or such smaller sum as the 
character the invention may merit. 

The Report to be accompanied by models or drawings of the requi- 
site apparatus, by a specihcation of cost, both as regards original 
outlay and after working, and by a statement of the saving effected. 
The plan must not be theoretical, but have been in practical ope- 
ration on a farm in Scotland, and the Report must-be accompanied 
by proof of successful: and economic results, 

Beports to be lodged by 1st May 1868. 

19. COMPARATIVE PRODUCTIVENESS, ETC., OP POTATOES. 

For an approved Eeport on the comparative productiveness, and 
general qualities for use and keeping, of the different kinds of 
potatoes used in field culture — The Gold MedaJ, or Ten Sovereigns. 

Beports to be lodged by 1st May 1858. 
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20. COMPARATIVE PRODUCTIVENESS, ETC., OF TURNIPS. 

For an approved Report of the comparative productiveness, 
keeping, and other qualities, of the different kinds of Swedish, Yel- 
low, and White Turnips, generally used in field culture — The 6rold 
Medal, or Ten Sovereigns. 

Reports to be lodged by 1st May 1858. 

21. MANGOLD- WURZEL. 

FoP an approved Report on the cultivation of Mangold-Wurzel 
in Scotland — The Gold Medal, or Ten Sovereigns. 

The Reporter must state the nature and previous preparation of the 
soil — ^the varieties grown — ^the period of sowing — ^the quantity of 
seed per acre, and mode of sowing — ^the time and mode of thin- 
ning and cleaning — ^the best means of preventing seeding-— the 
time and manner of storing — ^tbe crop obtained — and its compara- 
tive value for feeding purposes. 

Reports to be lodged by 1st May 1858. 

22. CABBAGE. 

V 

For an approved Report on the cultivation of the Cabbage, and 
its comparative Value for feeding purposes — The Gold Medal, or 
Ten Sovereigns. 

. The experiment must be conducted on not less than one acre, and 
contrasted with a like extent under turnips in the same field. 
Both lots must have been under one rotation, and must be pre- 
pared and manured in the same manner. 

Reports to be lodged by 1st May 1858. 

23. DISEASE IN TURNIPS. 

For an approved Report on Finger-and-Toe in Turnips, detailing 
the symptoms and progress of the disease, the supposed predis- 
posing causes, and the means of prevention Vriuch have been found 
most efficacious — The;Gold Medal, or Ten Sovereigns. 

Attention is directed to Dr Anderson’s Report, published in the 
Transactions, Octob^ 1853. 

Reports to be lodged by 1st May 1858. 
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24. RED CLOVER. 

Fop an approved Report, founded on actual experiment, on the 
success attending the cultivation of Red Clover, by sowing it at 
different periods — The Gold Medal, or Ton Sovereigns. 

The Clover seed must bo sown at three distinct times from the be- 
ginning or middle of February to the middle of May. The quan- 
tities of the seed sown to be always at the same rate per acre, and 
the treatment to be uniform. It will add to the value of the 
paper if the Reporter can state the effects of greater or smaller 
quantities of seed, and also, whether the ordinary mixture of Rye- 
grass, and White and Yellow Clover, or either of them, is preju- 
dicial or otherwise to the growth of the Red Clover. The object 
of the premium being, if possible, to ascertain how the Red Clover 
plant may be cultivated with the greatest chance of success, the 
Reporter’s views on the subject should be fully stated. 

Reports to be lodged by 1st November 1857. 

25. ITALIAN RYEGRASS, 

For an approved Report, founded upon actual experiments, on tho 
most successful and economical cultivation of Italian Ryegrass— 
The Gold Medal, or Ten Sovereigns. 

The Reporter must state what kind has been found most profitable, 
whether foreign or home-grown ; how many years it may be al- 
lowed to stand wdth advantage ; when it is necessary again to 
plough up the land and sow it afresh with Italian Ryegrass ; and 
how that can be best done in the shortest possible period. 

Reports to be lodged by 1st November .1867» 

26. “VEGETABLE PRODUCTIONS OF INDIA, CHINA, AMERICA’, ETC. 

For an approved Report on the Hardy and useful Herbaceous 
Plants, including Grains and Grasses of China, Japan, the Islands 
of the Eastern Archipelago, the Himalaya Country, the Falkland and 
Soutli Sea Islands, California, the high north-western districts of 
America, or any other country whei’e such climate exists as to in- 
duce the belief that the plants may be beneficially introduced into 
the cultivation of Scotland — The Gold Medal, or Ten Sovereigns. 

Reporters are required to give the generic and specific names of the 
plants treated of, w'ith the authority for the same — together with 
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the native names, in so far as known ; and to state the elevation 
of the locality and nature of the soil in which they are cultivated, 
or which they naturally inhabit, w'ith their qualities or uses ; and 
it is further requested that the descriptions be accompanied, in so 
far as possible, with specimens of the plants, and their fruit, seed, 
or other products. 

Reports to be lodged by 1st November in any year. 


FEEDING STOCK. 

In the following experiments, the animals selected should be of the 
same age, sex, and breed, and, as nearly as possible, of the same 
weight, condition, and maturity. Their live weight before and 
after the experiment must be stated, and, if killed, their dead 
w’eight, and quantity of tallow. 

27. BEST MODES OF HOUSING FATTENING CATTLE. 

For an approved Report on the comparative advantages of fat- 
tening Cattle in stalls, in loose houses or boxes, and in sheds or 
hammels — Twenty Sovereigns. 

The Report must detail the comparative result of actual experiments. 
The same quantities and kinds of food shall be used. Informa- 
tion is required as to the compaiative expense of attendance, the 
cost of erecting the buildings, and any other circumstances deserv- 
ing of attention. The state of the weather during the experi- 
ment in point of temperature and w-etness must be particularly 
noted and reported. 

Reports to be lodged by 1st May 1858. 

28. SOILING AND PASTURING CATTLE.' 

For an approved Report, founded on experiment, on the com- 
parative advantages of soiling and pasturing Cattle — The Gold 
Medal, or Ten Sovereigns, 

Reports to be lodged by 1st May 1858. 

29. DIFFERENT DESCRIPTIONS OF FOOD. 

For an approved Report of experiments for ascertaining the ac- 

B 
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ti?al additioE of weight to growing or fattening stock; by the use of 
diflFerent kinds of food — Twenty Sovereigns. 

The attention of the experimenter is directed to Turnips, Carrots, 
Beet, Mangold-Wurzel, Potatoes, Cabbage, as well as to Beans, 
Oats, Barley, Indian ^rn, Plax-Seed, Oil-Cake, or Eape-Cake, 
and to tbe eftect of warmth and proper ventilation, and the dif- 
ference between food cooked and raw. The above roots and other 

. kinds of food are merely suggested ; Competitors are neither re- 
stricted to them, nor obliged to experiment on all of them. 

When experiments are made with Linseed and Oil-Cake, it is re- 
quested that attention be paid to the comparative advantages, 
economically and otherwise, of the substances in these two states. 

Before commencing the comparative experiments, the animals must 
he fed equally for some time previously. 

The progress of different breeds may be compared ; this will form 
an interesting experiment of itself, for Beports of which encou- 
ragement will be given. 

Reports to be lodged by 1st May 1868. 

30, COMPARATIVE QUALITIES OF HAY ANB STRAW ASFOOB. 

For an approved Eeport of the result of experiments for ascer- 
taining the comparative value of Hay and Straw when employed for 
feeding Cattle — The Gold Medal, or Ten Sovereigns. 

The Hay and Straw must have been supplied to the Cattle under the 
same circumstances. The value of the experiment will be en- 
hanced if it includes Hay of both first and second cuttings. 

Reports to be lodged by 1st May 1858. 

31. COMPARATIVE QUALITIES OF CAKE AND HAT FOR SHEEP. 

For an approved Report on the comparative improvement and 

increase of weight, during a period of not less than four months, of 
three lots of five sheep each, fed as follows : — Five on Turnips and 
Oil-Cake, five on Turnips and Eape-Calie, and five on Turnips and 
Hay — The Gold 3Iedal, or Ten Sovereigns. 

The experiment must be so conducted and reported as satisfactorily 
to establish whether Oil-Cake, Rape, or Hay is the most profitable 
auxiliary. 

Reports to be lodged by Ist May 1858. 
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32. PULPED TURNIPS FOR CATTLE. 

For an approved Eeporfc of the result of experiments for deter- 
mining the comparative feeding value of Pulped Turnips mixed with 
cut Stravr, and of whole or sliced Turnips with Straw, either cut or 
uncut — Twenty Sovereigns. 

The straw with the pulped turnips must be cut, but with the whole, 
or sliced, it may be either cut or in hecks — and the experiment 
would be enhanced if it embraced it in both states. The experi- 
ment must be made with cattle in all respects as nearly alike as 
possible, and not fewer than three in each lot, and it must extend 
over a period of not less than three months. The mode of pulp- 
ing, and the comparative cost of that process and of slicing, and 
the expense generally of preparing the food, must be stated ; and 
when oil-cake, rape, or any other substance is added, the quanti- 
ties must be the same to each lot, and must be stated in the Re- 
port. 

Reports to be lodged by 1st May 1858. 

33. PULPED TURNIPS FOR PIGS. 

For an approved Eeport of experiments for determining the 
comparative feeding value of Pulped Turnips mixed with Meal, and 
of the steamed food ordinarily given to pigs — The Gold Medal, or 
Ten Sovereigns. 

The Eeporter will, in as far as possible, attend to the conditions at- 
tached to the last Premium. 

Eeports to be lodged by 1st May 1858. 


34. FEEDING SHEEP IN THE FIELD OR UNDER COVER. 

For an approved Eeport on the comparative advantages of feed- 
ing Sheep in the open field, and in covered pens or boxes. The ex- 
periment to be made with at least two lots of five Sheep, fed alike 
on Turnips and any other auxiliary for not less than four months^ — 
The Gold Medal, or Ten Sovereigns. 

The Report' must embrace all economical elements tending to estab- 
lish which is the most profitable mode of feedinsj, 

Eeports to be lodged i5y 1st May 1859? 
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35. DISEASES OF SHEEP FED ON TURNIPS. 

For an approved Keport on the nature, symptoms, causes, pre- 
ventive and remedial treatment, and post mortem appearances, of 
the Diseases to which Sheep are subject when fed on Turnips, and 
on the conditions of soil and management under which such dis- 
eases are most apt to manifest themselves. The popular as well as 
the scientific names of diseases to be made use of — The Gold Medal, 
or Ten Sovereigns. 

Keports to be lodged by 1st May 1858, 

36. BRAXY IN SHEEP. 

For an approved Eeport on the nature, symptoms, causes, 
preventive and remedial treatment, and posi^nnortem appearances, 
of Braxy in Sheep. The popular as well as the scientific names 
of diseases to be made use of — The Gold Medal, or Ten Sove- 
reigns. 

Beports to be lodged by 1st November 1857. 

37. DISEASES OF SWINE. 

For an approved Eeport on the nature, symptoms, causes, pre- 
ventive and remedial treatment, and post-mortem appearances, of 
the Diseases incidental to Swine. The popular as well as the 
scientific names of diseases to be made use of — The Gold Medalj ax* 
Ten Sovereigns. 

Eeprtsto be lodged by Ist November 1857. 

38. STAGOERS IN CATTLE. 

For an approved Eeport on the geographical distribution and 
statistics, nature, symptoms, causes, preventive and remedial treat- 
ment, and post-mortem appearances, of Staggers in Cattle (bead dis- 
ease, or lead poisoning). The popular as well as the scientific names 
of diseases to be made use of — The Gold Medal, or Ten Sovereigns., 

Eeports to be lodged by 1st November 18 57 . 

39. RURAL economy ABROAD. 

For an approved Eeport, foTgpdecl on* personal observation, of 



REPORTS. 


XXV 


any useful practice in Eural or Domestic Economy, adopted in 
other countries, and susceptible of being introduced with advantage 
into Scotland — The Gold Medal. 

The purpose chiefly contemplated by the offer of this premium is to 
induce gentlemen who may visit other countries to notice and re- 
cord such particular practices as may seem calculated to benefit 
their own country. 

Eeports to be lodged by 1st November in any year. 


Section 2. WOODS AND PLANTATIONS. 

1. EXTENSIVE PLANTING. 

For an approved Keport by a Proprietor who shall, within the 
five preceding years, have planted the greatest extent of ground, 
not being less than 150 acres. The whole planting operations 
that may have been conducted by the Reporter within the five years, 
W'hether completed or not, must be embraced, and he must state the 
expense^ — description of soil — age, kind, and number of trees planted 
per acre — ^mode of planting, draining, and fencing— and general state 
of the plantation — and any other observations of interest — The 
Gold Medal. 

Reports to be lodged by 1st November in any year. 

2. PORMATION AND MANAGEMENT OP YOUNG PLANTATIONS. 

For an approved Report of Plantations formed within a period 
of not more than ten, nor less than five years preceding the date of 
the Report — ^The Gold Medal, or Ten Sovereigns. 

The Report should comprehend every interesting particular ; among 
others, the exposure, altitude, and general climate of the locality ; 
the previous character and condition of the soil and subsoil; a de- 
tailed statement of the expense, including that of inclosing, drain- 
ing, and fencing, and a specification of the manner in which these 
operations were performed — ^the mode of planting adopted — ^the 
prevailing weather while planting, and for a month after the opera- 
tion — ^the kind of trees planted, and the number of each kind per 
acre — ^their relative progress-— the proportion of blanks and deaths 
at the end of three years^the system of management^tbe state 
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of the plantations at the date of making the Report — and any 
other observation of interest. 

Reports to he lodged by 1st November in any year. 

3. GENERAL MANAGEMENT OF PLANTATIONS. 

For an approved Report on the Management of Plantations, from 
the commencement of the first thinning till the period of yielding 
full-grown timber — The Gold Medal, or Tea Sovereigns. 

The Report should embrace the following points : — The annual pro- 
gress of the different sorts of trees — the effects of altitude and ex- 
posure — ^the general advantages of shelter — the mode of thinning 
and pruning adopted — ^the uses and value of the thinnings — the 
plan of registry and of valuing, or a specimen of the method in 
which the forester’s book is kept — ^the valuation at the time of the 
Report — ^together with such general remarks as may be thought 
useful. 

The Report is not expected to embrace the formation and early 
management, further than the description of soil, kinds of plants, 
whether mixed or in masses, together with a note of the expense 
from the time of planting to the commencement of the first thin- 
ning, in so far as such information is in the possession of the 
Reporter. 

Reports to be lodged by 1st November in any year. 

4. USES AND VALUE OF TIMBER. 

For an approved Report on the economic uses and comparative 
ytilne of different descriptions of Timber grown in Scotland — The 
Gold Medal, or Ten Sovereigns. 

This premium may he regarded as a sequence to Nos. 2 and 3 ; the 
object being to obtain the practical and economic results of form- 
ing and of managing woods, by ascertaining the purposes to which 
they have been applied, and tbe pecuniary returns they have 
yielded. 

The Reporter, besides stating the actual results of his own observa- 
tion and experience, should indicate the objects which planters 
ought to have in view with reference to profitable return, by 
stating the kinds of trees that should be planted, the periods at 
which they should be cut, the purposes to whicli they should be 
applied, and the returns that, may be looked for in different 
localities^ and under different oircumstoces. . 
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There must be a general description of the management, soil, alti- 
tude, exposure, &c., of the particular woods reported on^ and at- 
tention is directed to the difference supposed to exist in the g^uality 
of natural and planted timber. 

Reports to be lodged by 1st NoYember in any year. 

6. MIXED AXD UNMIXED PLANTATIONS. 

For an approved Report on 'mixed and unmixed Plantations — 
The Gold Medal or Ten Sovereigns. 

As wood in a state of natural growth, both at home and abroad, is 
generally found unmixed, each variety occupying the soil or situa- 
tion best adapted to its growth, the idea of planting on a mapped 
system is suggested. The Reporter will state his experience in 
grouping plantations — ^his opinion of* the advantages of the system 
compared with mixed planting — and tho soils and situations and 
exposures most suitable for different kinds of hard and soft wood. 

Reports to be lodged by 1st November in any year, 

6, COMPARATIVE QUALITIES OP SCOTCH, AUSTRIAN, AND 
CORSICAN PIR. 

For an approved Report on the comparative value, for economi- 
cal purposes, of the Scotch, Austrian, and Corsican Fir, and on 
their adaptation to difterent soils and situations — The Gold Medal, 
or Ten Sovereigns. 

Reports to be lodged by 1st November in any year. 

7. PLANTING WITHIN THE INFLUENCE OP THE SEA, OR ON 
BARREN TRACTS. 

For an approved Report on successful Planting within the influ- 
ence of the sea, or on exposed sterile tracts, founded on observation 
of the habits and. appearance of the diflferent sort of trees con- 
sidered best suited for such situations — The Gold Medal, or Ten 
Sovereigns. 

The plantations reported on must be not less than ten years old. 

Information is particularly desired regarding the species and varieties 
of trees calculated for growing in situations unfavourable to most 

' of those generally cultivated, as bleak heaths, sandy links, exposed 
maritime situations, and high northern exposures. 
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The Reporter must specify the extent of planting and niode of drain- 
age and fencing — ^the nature of the soil and subsoil — the elevation 
and exposure of the locality — and its distance from the sea ; and, 
if in his power, he should notice the underlying rocks, and the 
geological features of the district. 

Reports to be lodged by 1st Rfovember in any year. 

8. ARBORETUM. 

For an approyed Report on the most vaiied, extensive, diid 
judiciously arranged collection of hardy, or supposed hardy, forest 
and ornamental Trees, either spedes or marked varieties^ of not less 
than five years’ standing, and in Scotland — The Grold Medal, or Ten 
Sovereigns. 

The Arboretum must be formed so as to afibrd ample space for the 
full development of the specimens. The Report must specify the 
nature of the locality — its altitude and exposure — ^the description 
and previous preparation of the soil — ^the date of planting — ^the 
system of draining — ^fencing — and pruning — and any other cir- 
cumstances which may be supposed to influence the growth of the 
plants ; the number of failures, with the periods when, and cir- 
cumstances under which, these occurred, must also be reported. 
Infcrmation should be added, when in the Reporter’s possession, 
as to the age and average height of the specimens — ^whether they 
are seedlings, cuttings, layers, or grafted plants — and, if possible, 
the stock on which they have been grafted. 

The Report must be accompanied with a correct list, containing the 
names of the different species and varieties, with an authority for 
each, and a plan showing the disposition of each specimen. The 
trees in the Arboretum must be numbered and named relative to 
tbe list and plan. 

Reports to be lodged by 1st November in any year. 

9 . PRUNING CONIPERiE. 

For an approved Report on the pruning of the rarer Coniferse— 
The Gold Medal, or Ten Sovereigns. 

The Reporter liilist consider the propriety of pruning Coniferse as a 
general question, and the effects produced by pruning and by 
non-pruning* He will state the kinds of Coniferss best adapted 
for pruning, and the period of the year, the age of the tree, and 
the circumstances under which it should be done ; he will also 
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oh the dompd^rative effects of pointing and of pruning, and 
the best method of pointing when that system is adopted. 

Reports to be lodged by 1st NoTember in any year. 

10. DISEASES OP POREST TREES. 

For an approved Report on the diseases incidental to Forest 
Trees, and the injuries they sustain from the attacks of Insects — 
The Gold Medal, or Ten Sovereigns. 

The Report must state the kinds of Trees most generally liable to 
attack — ^the parts first affected — ^the age of the Tree and period 
of the season when first observed — ^the state of the drainage — ^the 
altitude and exposure of the locality, and its geological formation 
— ^the nature of the soil and subsoil — ^when and how the Trees 
were pruned — ^the remedies, preventive and remedial, which may 
have been tried. Information is required as to the causes of 
decay — whether attacks of insects, or cryptogamic growth — and 
how far either of these causes may have been induced by the 
previous sickly or stunted condition of the Tree. Attention is 
directed to the Beech, Larch, Silver Fir, and White Pine (JPinus 
Strobws), and to the Coniferse generally, and particularly to the 
stripping of the leaves from Scotch and other Pines by the pine- 
leaf caterpillar. 

Reports to be lodged by first November in any year. 

11. PLANTING ON PEAT MOSS. 

Tor an approved Report on Plantations, of not less than eight 
jears’ standing, formed on deep peat moss — The Gold Medal, or 
Ten Sovereigns. 

It being understood that large tracts of peat moss have been profit- 
ably planted in England and Holland, it is considered desirable to 
obtain information on the subject. The Premium is strictly ap- 
plicable to deep peat or flow moss ; the condition of the moss in 
its original state, as well as at the date of the Report, should, if 
possible, be stated. 

The Report must describe the mode and extent of the drainage, Ibd 
the effect it has had in subsiding the moss — ^the trending, level- 
ling, or other preliminary operations that may have been per- 
formed on the surface — the mode of planting — ^kinds, sizes, and 
•number of trees planted per acre— and their relative progress and 
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value, as compared with plantations of a similar age and descrip- 
tion^ grown on other soils in the vicinity. 

Reports to be lodged by 1st November in any year. 

12. WILLOWS. 

For an approved Report on the cultivation of Willows, and their 
most advantageous employment for basket and other industrial 
piirposes—The Medium Gold Medal, or Five Sovereigns, 

The Report must state the nature of the soil and subsoil — ^the time 
and mode of planting— the expense per acre — ^the best varieties 
— and the most profitable applications. 

Reports to be lodged by 1st November 1857. 

13. FOREST TREES OF RECENT INTROBUCTION. 

For an approved Report on the more extended introduction of 
hardy, useful, or ornamental Trees, which have not hitherto been 
generally cultivated in Scotland — The Gold Medal. 

The Report should specify, as distinctly as possible, the kind of tr^s 
introduoed. Tho' nature of the plantation should likewise be de- 
scribed, as to soil, exposure, shelter, and elevation above the level 
of the sea. The adaptation of the Trees for use or ornament, and 
thoir comparative progress, should be mentioned. Attention is 
directed to the introduction into use of any tree as a nurse in 
young plantations, which, by growing rapidly for several years, 
and attaining maturity when at the height of 20 or 25 feet, might 
realize the advantages and avoid the evils of thick planting. 

Reports to be lodged by 1st November in any year. 

14. IMPORTATION OF SEEDS. 

To the person who shall sand to the Society seeds capable of 
germination, either of new or recently-introduced Coniferse, or of the 
rarer kinds of forest trees — The Medium Gold Medal. 

Before the Premium is awarded, the number of Seedling Plants of 
each species raised by the Society shall not have been less than 
60. Seeds of Coniferse may be sent home in the cones, wrapped 
in brown paper, packed in a box, to. be kept in a cool, airy part 
of the cabin, but on no account in the hold, nor in close tin cases. 
Hasty and severe heating in extracting seeds from the cone should 
be carefully avoided. Seeds of Hardwood may be packed in brown 
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paper, or in sphagnum (moss), or they may be mixed with soil 
and placed in strong boxes. 

Seeds may be forwarded at any time. 

As some of the experiments suggested in the foregoing section re- 
quire to be conducted for several years before definite results 
regarding every particular can be arrived at, occasional communi- 
cations, detailing facts of importance, will be received and Acknow- 
ledged by honorary rewards. 


Section 3. LAND IMPEOVEMENTS. 

1. GENEEAL IMPROVEMENT OP ESTATES. 

To the Proprietor who shall report the most judicious, success- 
ful, and extensive improvement on an Estate — The Gold Medal, or 
Ten Sovereigns. 

The merits of the Eeport will not be determined so much by the 
mere extent of the improvements as by their character, and rela- 
tion to the size of the property. The improvements may com- 
prise reclaiming, draining, inclosing, planting, road-making, build- 
ing, and all other operations proper to landed estates. The period 
within which the operations may have been conducted is not 
limited, except that it must not exceed the term of the Eeporter’s 
proprietorship. 

Eeports to be lodged by 1st May in any year. 

2. RECLAMATION OP WASTE LAND BY TILLAGE. 

1. For an approved Eeport by a Proprietor or Tenant of the 
reclaiming, within the six preceding years, of not less than fifty 
acres of Waste Land — The Gold Medal, or Ten Sovereigns. 

2. For an approved Eeport by a Tenant of the reclaiming within 
the four preceding years, of not less than twenty aci’es of Waste 
Land — The Medium Gold Medal, or Five Sovereigns* 

3. For a similar Eeport by a Tenant of the reclaiming of not 
less than ten acres — The Silver Medal, 

The Eeport may comprehend such general observations on the Im- 
provement of Waste Lands as the writer’s experieijice may lead 
him to make, but must refer especially to the land reclaimed — 
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to tlie nature of the soil — ^the previous state and probable value 
of the subject — the obstacles opposed to its improvement — ^the 
mode of management adopted — and the produce and value of 
the crops produced. As the required extent cannot consist of 
different patches of land, the improvement must have relation 
to one subject, it must be of a profitable character, and two 
crops at least must have been secured before the date of the 
Heport. A detailed statement of the expenditure and return^ 
and a certified measurement of the ground, are requisite, 

Beports to be lodged by 1st May in any year. 

3. IMPROVEMENT OP WASTE LAND WITHOUT TILLAGE. 

1. For an approved Eeport of the improvement, within the three 
preceding years, of the pasturage of not less than thirty acres, by 
means of Top-Dressing, Draining, or otherwise without tillage, in 
situations where tillage may be inexpedient — The Gold Medal, or 
Ten Sovereigns. 

2. For an approved Eeport of a similar improvement of not less 
than ten acres — The Silver Medal, 

Reports must state the particular mode of management adopted, 
the elevation and nature of the soil, its previous natural pro- 
ducts, and the changes produced. 

Reports to be lodged by 1st May in any year. 


Section 4. AGEICULTDEAI MACHINEEY. 

1. INVENTION OE IMPROVEMENT OP IMPLEMENTS OP HUSBANDRY. 

For approved Eeports of such inventions or improvements, by 
the Beporters, of any Agricultural Implement or Machine as shall 
be deemed by the Society of public utility — ^IMedals or Sums not 
exceeding, in all, Fifty Sovereigns. 

Reports may be lodged with the Secretary at any time, and should 
be accompanied by drawings and descriptions of the implement 
or machine, and, if necessary, by a model. 

2, BEST CONSTRUCTION OP PLOUGH. 

For an approved Eeport on different descriptions of Floughs foV 
different purposes — ^The Gold Medal, or Ten Sorereigns. 
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The attention of Competitors is particularly called to the import- 
ance of obtaining increase of depth with the least possible in- 
crease of draught. The Reporter should consider the merits of 
Swing Ploughs, as compared with English Wheel Ploughs ; and 
the comparative advantages of the Scotch Ploughs, which give 
a high crested shoulder, and which give a rectangular shoulder. 
The best description of Subsoil and Trench Ploughs should also 
be adverted to. 

Reports to be lodged by 1st November 1857. 

3. BEST CONSTRUCTION OP HARROW'S. 

For an approved Report on the best construction of Harrows for 
different soils, calculated to produce, at regulated depths, the 
greatest division of the soil, Avith the least expenditure of power — 
The Gold Medal, or Ten Sovereigns. 

Reports to be lodged by 1st November 1857- 

4. THRASHINO MACHINES. 

For an approved Report and description of an improved Thrash- 
ing Machine, in all its details. The Report must be accompanied 
with Drawings of the arrangements — Twenty Sovereigns. 

Reports to be lodged by 1st November 1867. 

5. SCOTCH AND ENGLISH THRASHING MACHINES. 

For an approved Report on the comparative merits of the best 
Scotch and the best English Machines with high speed drums— 
The Gold Medal, or Ten Sovereigns. 

Reports to he lodged by 1st November 1857. 

6. WINNOWING MACHINE. 

For an approved Report of any useful Improvements on the 
Winnowing Machine, more particularly such as tend to increase 
the efficiency of the Fan, and reduce the dimensions of the Machine, 
without detracting from its efficiency — The Gold Medal, or Ten 
Sovereigns. 

Reports to be lodged by 1st November 1867. 
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7. SUBSTITUTE FOR WIlfflSrOWINU MACHINE. 

For an approved Report of any useful Machine qualified to dress 
grain more etFectually than the Winnowing Machine now in use — 
The Gold Medal, or Ten Sovereigns. 

Reports to he lodged by 1st Kovemher 1857. 

8. POTATO LIFTER. 

For an approved Report and description of an Impleineut calcu- 
lated to lift Potatoes more expeditiously and economically than the 
Graip, and more etficiontly than the Common Plough — The Medium 
Gold Medal, or Five Sovereigns. 

Reports to be lodged by 1st November 1867. 

9. WHIN BRUISER, WITH ATTACHMENT. 

For an approved Report of a Machine qualified to bruise, and to 
cut Furze or Whins, and capable of attachment to the Thrashing 
Machine, or other motive power of the farm — ^The Medium Gold 
Medal, or Five Sovereigns. 

Reports to bo lodged by 1st November 1857. 

10. REAPING MACHINES. 

For the Reaping Machine which, upon trial, shall be found su- 
perior in efficiency, economy, and simplicity to any of the Reapers 
now before the public — ^Fifty Sovm'eigns, 

As the object of this , Premium is to bring out a Machine of new 
and superior construction, it wiU‘ he understood that no mere 
alteration on the details of an existing one will qualify it for 
Competition. Competitors must enter their Machines with the 
Secretary not later than the 18th of June; they must exliibit 
them at the Glasgow Show, on the 3d, 4tli, 5th, 6 th, and 7th 
of August ; and thereafter work them at such place in the Glas- 
gow district, at such time during harvest, and subject to such 
regulations as may be fixed by the Directors. 

11. PLOUGHING BY POWER. 

For the practical application of Steam or Water Power to the 
Ploughing or Digging of land — Two Hundred Sovereigns. 
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The merits of the invention will be tested its general applicability, 
by the character of its work, and by its saving in time, labour, 
and outlay, as compared with horse power. The Inventor must 
be prepared to deliver his machine at Stirling by the 1st of Octo- 
ber, and to put it in practical operation on such farm in the 
neighbourhood of that town, and to work it for such a period, and 
under such regulations, as the Directors may determine, the ob- 
ject being to test its capabilities by continued work, and not by a 
mei'e show ti'ial. 

Intiihation of intention to compete must be lodged with the Secre- 
tary by the 1st of September. 


CLASS 1 I. 

DISTRICT COMPETITIONS. 

Section 1. CATTLE. 

DISTRICTS. 

1. The District connected with the Inverness Farnici's'’ Club. 

2. The Distncts of Ythanside and FormaHine. 

3. The Ckmn^ of Kincardine. 

i. The District in cmnesnonrmth the Ganoch Farmers^ Club. 

5. The District of Strathspey. 

6. The Islands of Ot'kney. 

7. The Island of Lews, including the District of Harris. 

8. The Stewartry of Kirkcudbright. 

9. The Middle Ward of Lanarkshire to the South of the 

Clyde, and the Parish of Lesmdhagtnv. 

1. For the best Bull, of any pure Breed, not exceeding eight 
years old, belonging to a Proprietor or Factor — -The Silver Medal. 

2. For the best Bull, of any pure Breed, ealved before Ist 
Januai-y 1855, a»d not exceeding eight years old, belonging to a 
Tenant or ftoprietor farming the whole of his own lands — Eight 
Sovereigns. 

3. For the second best — Foar Sovereigns. 



^xxvi 


DISTRICT COMPETITIONS, 


4. For the best Bull of aay pure Breed, calved after 1st January 
1855, belonging to a Tenant or Proprietor farming the whole of 
his own lands — ^Five SoTereigns, 

5. For the best pair of Heifers, of any pure breed, of two years 
old (if Highland Breed, three years), belonging to a Tenant or a 
Proprietor farming the whole of his own lands — Fiye Sovereigns. 

6. For the second best — Three Sovereigns. 

The Society’s Premioms are granted to each District for three alternate 
years, on condition that the Districts shall, in the two intermediate 
years, continue the competitions by offering a sum not less than one- 
half of that given by the Society. 

At the Intermediate Competitions, a Silver Medal will be placed at the 
disposal of the Committee to be awarded to the best lot exhibited. 

In 1857, 

Nos. 1 and 2 are in competition for the last year. 

Nos. 3, 4, 6, and 6, for the second year. 


Nos. 7, 8, and 9, compete for local premiums. 


Conveners of Committees, 

For the First District — ^Henry W. White of Monar. 

For the Second District — John Leith Boss of Arnage. 

For the Third District — Sir John Stuart Forbes of Pitsligo. Bart. 
For the Fourth District — Sir James Dalrymple Elphinstone, Bart, 
For the Fifth District — Cluny Macpherson. 

For the Sixth District — ^Robei*t Scarth of Binscartb. 

For the Seventh District — Sir James Matheson of Lews, Bart, M.P, 
For the Eighth District — ^W^ellwood Maxwell of Mnnshes. 

For the Ninth District — Pat, Graham Bams of Limekilns. 

RULES OF COMPETITION. 

1. The members of the Society connected with the respective Districts are 
appointed Committees of superintendence for regulating the Competitions; 
three members to be a quorum. 

2, The Convener of each District will summon a meeting of Committee, for 

the purpose of determining the time and place of Competition, the nomination 
of Judges, and other preliminary arrangements. The time and place will be 
publicly intimated by Conveners, in such a manner as may appear to them 
most effectual. * 
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S. The Competitions inast take place between the 1st of May and the 1st 
of November, The animals exhibited must belong to one of the pure Breeds 
— Short-horn — Ayrshire — ^Polled (Galloway, Angus, or Aberdeen) — ^Highland. 
The Bull may be of one Breed, and the Heifers of another. The Committee 
will select the Breed, and specify it in the returns. 

4. Stock of an inferior description, or which does not fall within the pre- 
scribed regulations, shall not be placed for Competition. The Premiums shall 
not be divided. No Money Premium shall be adjudged unless there are three 
Lots exhibited, and not more than one-half unless there are six. A Competi- 
tor may exhibit two Lots in each Class. For the Medal, two Lots authorize 
an award. 

5. An animal which has gained the Society's first Premium at a previous 
•District or General Show is inadmissable, except for the Medal ; and one 
which has gained a Second Money Premium can only thereafter compete for 
the First. The same animal cannot be entered for the Medal and the Money. 

6. A Tenant may compete with Proprietors and Factors for the Medal with 
a Bull which has gained the first Money Premium at a previous show. When 
there is any doubt as to whether a Competitor should be ranked as a Proprie- 
tor or a Tenant, the point is left to the decision of the Local Committee. Fac- 
tors can only compete for the Medal. 

■ 7. A Bull, the property of two or more Tenants, may compete, although the 
Exhibitors may not he joint Tenants. Bulls not belonging to the District may 
compete, provided they are left within it for service. 

8. Bulls for which the Money Premiums are awarded must serve in the 
District at least one season ; and the rate of service may be fixed by the Com- 
mittee. 

9. Blank Reports and Returns will be furnished to the Conveners of the 
different Districts. These must, in all details, be completed and lodged with 
the Secretary on or before the 15th of November next, 

10. A Report of the Competition and Premiums awarded at the intermediaU 
Local Shows, in the several Districts, signed by a member of the Society, must 
be transmitted to the Secretary on or before the 15th of November in each 
year, otherwise the Society’s grant shall terminate. 

11. It is to be distinctly understood, that in no instance does any claim lie 
against the Society for expenses attending a Show of Stock, beyond the amouni 
of the Premiums offered ; and that all Premiums not applied for within twc 
years from the term of payment (10th February 1858) shall be forfeited. 

Section 2. DRAUGHT HORSES. 

DISTRICTS. 

1. The IHstriet in connexion with the Lauder Agricultural 

Society. 

Convener — ^The Hon. Sir Anthony Maitland. 

2. The District in connewion with the. Speg^ Avon^ and 

Fiddoch-eide Farming Somety, 

Convener — ^Wm. Grant, Younger of Elcliies. 
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3. The District of Kintyre. 

Convener — John Lome Stewart of Coll. 

Forty Sovereigns, of which twenty are contributed by the 
Associations, will be awarded as follows : — 

1. For the best Stallion, for agrienltnral purposes, not under 
three years and nine months, and not above twelve ‘years old — 
Twenty-five Sovereigns. 

2. For the best Brood Mare, for agricultural purposes— Ten 
Sovereigns. 

3. For the best Filly, foaled after 1st Janiiai'y 1855 — ^Five 
l^vereigns. 


RULES or COMPETITION. 

1. The Members of the Society in the District are appointed a Committee 
of Superintendence, as in No. 1 of ibe Regulations for the Cattle Competi- 
tions ; and they will be convened in the same manner, and for purposes similar 
to those indicated in the said Regulations. 

2. The time and place of Competition for the respective Districts will be 
fixed by the Convener, with the concurrence of the Committee, and published 
by him in due time, and in such manner aa shall be thought most efectoalfor 
the information of those interested. 

3. If fewer than three animals be exhibited in any dass, half the Fremium 
only can be awarded. The Regulations for Cattle Shows, regarding previous 
intimation to the Committee and Competitors — the power of the Committee to 
exclude stock, if of inferior character-^eztra expenses — the period within 
which Premiums must be applied for — and the manner in which the Reports 
are to be certified and transmitted to the Society — are severally applicable to 
the Premiums for Horses. Bvidence must be produced that the Prize Stallions 
have had produce. Mares must hare foals at their feet, or be entered as being 
in foal ; in the latter case, payment of the Premium will be deferred till cerli*^ 
ficate of births 


ENTIRE COLTS. 

Note. — The Society being anxious to promote the improvement of 
Draught Horses by encouraging the rearing of entire Colts, Stallion 
premiums are limited to a period of two years, and followed by 
premiums for other two years within the same District for entire 
Colts. 


DISTRICTS. 

1. The District of Mid-Colder^ with the Parishes of Livingston^ 
Vpholl, <md Kirhlistdhi ih Linlithgowshire. 

Convener — Sir Alexander C. Gibson Maitland, Bart. 
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2, The District in connecoion ivith the Strathendrioh Farmers' 

Society. 

- CoNVEXEB— John Buchanan of Carbefeh. 

3. The District in connexion with the Forfarshire A-grianltural 

Society. 

Conveners — ^Lord Panmupe, and Sir John Ogilvy, Bart. 

1. For the best entire Colt, for agricultural purposes, foaled 
after 1st January 1855 — Six Sovereigns. 

2. For the best entire Colt, for agricultural purposes, ■ foaled 
after 1st January 1856 — Foui’ Sovereigns. 

If fewer than three animals are exhibited in either class, only half 
the Premium can be awarded. The other regulations are gene- 
rally applicable. 


Section 3. SHEEP. 

1 . LEICESTER BREED. 

DISTRICTS. 

1. The County of Banff and Turriff District. 

2. The District in connexion with the Border and Union 

Agricnlhiral Society. 

3. The District of Easter Ross. 

4. The County of Ayr. 

1. For the best Tup of any age, belonging .to a Proprietor, or 
Factor — The Silver Medal. 

2. For the best Tup of any age — Five Sovereigns. 

3. For the best two Shearling Tups — -Five Sovereigns. 

4. For the best Pen of fire Ewes, not less than two Shear— Five 
Sovereigns, 

5. For the best Pen, of five Gimmers or Shearling Ewes — Four 
Sovereigns. 

The Money Premiums are restricted to Tenants, and Proprietors 
farming the whole of their own. ]La5srd$r 
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In 1857— 

No. 1 is in competition for tbe last year. 
Nos. 2 and 3 for the second year. 


No, 4 competes for Local Premiums, 

Conveners of Committees, 

Fob, the Fibst Bistkict — ^Alexander Morison of Bognie. 
Fob the Second Btstrict^ — ^Lord Polwarth. 

Fob the Third District — Wm. H. Murray of Geanies. 
Fob the Fourth District — ^James Campbell of Craigie. 


2. CHEVIOT BREED. 

DISTRICTS. 

1 . The County of Sutherland and the Parishes ofReay and 

Latheron in Caithness. 

2 . The County of Roxhurgh. 

3 . The Island of Shye. 

4 . That part of Argyllshire attached to the Sheriffship oj 

Tobermory^ with the Dislricts of Kingairloch^ Ard- 
gouT^ and Ardnamurchan. 

1. For tlie best Tup of any age, belonging to a Proprietor or 
Factor — The Silver Medal. 

2. For the best Tup of any age — Five Sovereigns. 

3. For the best two Shearling Tups — ^Five Sovereigns. 

4. For the best Pen of five Ewes, not less than Two Shear- 
Five Sovereigns. 

5. For the best Pen of five Gimmers or Shearling Ewes — ^Four 
Sovereigns. 

The Money Premiums are restricted to Tenants, and Proprietors 
farming the whole of their own Lands. 


In 1867— 

Nos. 1, 2, and 3 are in competition for tlie last year. 


No. 4 competes for Local Premiums. 
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Comeners of Committees. 

For the First District — Greorge Dempster of Skibo, 

For the Second District— John Ord of Mnirhonselaw. 

For the Third District — ^Lord Macdonald, or his Factor. 

For the Fourth District — William Bohertson of Kinlochmoidart. 

8. BLACK-FACED BEEED. 

DISTRICTS. 

1. The Distnct in connexion vjith the Lochaber Agncultu- 

ml Society. 

2. The County of Wigtown. 

3. The District of A tholl, including Glenerochy and Strath- 

twmmel^ and Stmthardle, BlacJcwaUr^ and GUnshee., 
above the Bridge of Galley. 

4. The Districts of Currie, Penicuik, and Biggar. 

5. The Districts of Breadalbane and Weem. 

1. For the best Tup of any age, belonging' to a Proprietor or 
Factor — The Silrer Medal. 

2. For the best Tup of any age — ^Fire Sovereigns. 

3. For the best two Shearling Tups— Five Sovereigns. 

4. For the best pen of five Ewes, not less than Two Shear — 
Four Sovereigns. 

6. For the best pen of five Gfimmers or Shearling Ewes — ^Four 
Sovereigns. 

The Money Premiums are restricted to Tenants and Proprietors 
farming the whole of their own Lands. 

In 1857— 

Hos. 1 and 2 are in competition for the second year. 

No. 3 for the first year. 

Nos. 4 and 5 compete for Local Premiums. 

Conveners of Committees, 

For the First District — Sir Duncan Cameron of Fassfem, Bart. 
For the Second District — Sir Andrew Agnew of Lochnaw, Bart., 

M.P. 

For the Third District— T he Duke of Athole. 

For the Fourth District — Sir G-eorge Clerk of Penicuik, Bart. 

For the Fifth District — James F. Wyllie, Bolfraeks. 
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1. The Members of the Society in the several Districts are apj^nted Com- 
mittees of Superintendence, as in "Nos, I and 2 of the Begnlations for .Cattle 
Competitions, and they shall he convened by their respective Conveners on or 
before the 20th of May, in the same manner and for the same purposes as spe- 
cified in these Begulations. 

2. The Competition shall tahe place between the 1st of June and the 1st of 
November, and the time and place must he publicly intimated by each Con- 
vener within his District. 

3. Tups shall have served the usual number of Ewes for at least three weeks 
during the previous season. All prize Tups must serve within the Districts 
during the previous season. The Competitions are open to Tups not belonging 
to the Districts, provided they are left to serve in them. Ewes must have 
reared Lambs during the season. Ewes and Gimmers must be taken from 
regular breeding hirsels. 

4. The Premiums shall uot be divided. No Money Premium shall be ad- 
judged unless there are three Lots exhibited, and only one-half if there are not 
six Lots. Each Competitor may show two Lots. For the Medal two Lots 
authorize an award. The other Begulations for Cattle Competitions — in regard 
to the placing of Stock— the exclusion of Animals which have gained Premiums 
at previous shows — the right of a Tenant, under certain circumstances, to com- 
pete for the Medal— the Begulation as to expenses — the period within which 
Premiums must he applied for — and the manner in which the Beports must be 
certified and transmitted— are applicable to the Premiums for Sheep. 

5. The Society gives these Premiums in alternate yeaJ^ for three Competi- 
tions in each District, if, during the intervening years, Premiums are awarded 
by the District to an amount not less than one -half of the Society’s Premiums, 
and for the same description of Stock. Reports of these intermediate Compe- 
titions must be lodged by the 15th of November, or the Society’s grant shall 
terminate. 

6. Blank Beports, and Beturns of Competitions, will he furnished to the 
Conveners of Districts. These most be accurately filled up in all details, signed 
by the Convener, and transmitted to the Secretary by the 15th of November. 

4. SHEARma SHEEP. 

The Silver Medal will be given to the best Sheep-shearer in each 
of the Districts in wdiicli the Premiums for sheep are in operation. 

CONDITIONS. 

1. Money Premiums must be awarded by the district at each competition, to 
the amount of not less than £2, 

2. The District Convener will fix -the time and place of Competition, and 
make all necessary arrangements. 

3. The jMedal shall not he awarded unless there are three Competitors, and 

it shall always accompany the highest Money Premium j if two or more Lots 
appear to he equally well executed, preference should be given to that executed 
within the shortest time. ' * 
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4. The Convener* ehall report the particular* of the Competition and the 
award of the Judges to the Soeietj, along with the Report of the Sheep Pre- 
miums in the District. 


Section 4. SWINE. 

1. Lower AnmndaU and Nitksd^le. 
Convener — Colonel Graham of Mossknow. 

2. The District of Formartine. 
Convener — ^Rear-Admiral the Hon. William Gordon. 


3. The County of Mid-Lothian. 

Convener — ^R. B, “Wardlaw Ramsay of Whitehill. 

1. For the best Boar belonging to a Proprietor or Factor — 
The Silver Medal. 

2. For the best Boar — Four Sovereigns. 

3. For the second best — Tvro Sovei*eigns. 

4. For the best Breeding Sow — Three Sovereigns. 

5. For the second best — One Sovereign. 

The. Money Pre^niums are restricted to Tenants, and Proprietors 
faming the Vfhole of their own Lands. 

The Reguktion* fov Cattle Competitions, pageis 36 and 37, are to he held 
ae applicable to the Premiums for Swine ; and the Convener and Committee 
of the Society’s Members in the Districts are accordingly referred to them. 

Blank Reports, and Returns of Competitions, will be furnished to the Con- 
veners of Districts. These must be accurately filled up in all details, signed by 
the Convener, and transmitted to the Secretary by the 15th of November. 


CLASS m. 

DAIRY PRODUCE. 

DISTSICTS. 

1. TM Disiri^i in connexion with the PiUligo and Turrif , 
Farmen' Giubs. 

CoNVESER — Sir John Stnart Forbes of Pitsligo, Bart 
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2 . jRkins Distriei of Wifftcwnshire. 

Convener — ^Viscount Dalrymple, 

BUTTER. 

1. For the lest sample of cured Butter (not less than 14 lbs.) 
belonging to a Proprietor or Factor — ^The Silver Medal. 

2. For the best sample of cured Butter (not less than 14 lbs.) 
belonging to a Tenant, or Proprietor farming the whole of his own 
lands— Three Sovereigns. 

3. For the second best— Two Sovereigns. 

CHEESE. 

4. For the best couple of Sweet Milk Cheeses belonging to a 
Proprietor or Factor— The Silver Medal. 

5. For the best couple of Sw^eet Milk Cheeses belonging to a 
Tenant, or Proprietor ftirming the whole of his own lands — Three 
Sovereigns. 

6. For the second best — Two Sovereigns. 


CONDITIONS. 

1. The Members of the Society, resident within the Districts, are appointed 
Committees of superintendence, for the purposes expressed in the Regulations 
for Cattle competitions. 

2. Competitors must certify that the Butter and Cheese exhibited by them 
are average specimens of the produce of their Dairies in 1857 ; and that the 
quantity produced during the season has not been less than 1 cwt. of butter, or 
2 cwt. of cheese. Cheeses may he made either in the Scotch or English mode, 
provided they be of full milk only, and without any admixture of cream. The 
Committees shall fix such general regulations as they may consider proper — 
and, in particular, the time and place of competition. In the event of two or 
more competing Lots being deemed equal in quality, the Premium will be 
awarded to the Competitor who shall have made the larger quantity.- The 
successful Competitors, before receiving the Premiums, are required to transmit 
to the Secretary a detailed Report of the whole process followed by them in 
the manufacture of their Butter or Cheese. 

3. Reports of the award of the Premiums to be lodged with the Secretary on 
or before the 15th November 1857. 
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CLASS IV. 

CROPS AND CULTURE. 

1. SEEDS. 

The Society, with a view of aiding Local Associations in the 
improvement of the different Grains, Grasses, Roots, &c., offers the 
Silver Medal to the growers of the best Seeds, for which Premiums 
shall have been awarded in the following Districts : — 

1. District of Buchan: Convener, James Ferguson of Kin- 
mundy. 

1. Any variety of Oats. 

2. Any variety of Barley. 

3. Perennial Eye Grass. 

2. District of Wester Boss : Convener, Sir James J. E. 
Mackenzie of Scatwell, Bart. 

1. Any variety of White Wheat. 

2. Any variety of Barley. 

3. Any variety of Oats. 

4. Perennial Rye Grass. 

3. County of Inverness : Convener, Arthur Forbes of 
Cnlloden. 

1. Any variety of IVhite Wheat. 

2. Any variety of Barley. 

3. Any variety of Oats. 

4. Perennial Rye Grass. 

4. County of Nairn : Convener, James C. Brodie of Lethen. 

1. Any variety of Wheat. 

2. Any variety of Barley. 

3. Any variety of Oats. 

4. Perennial Rye Grass. 

5. County of Banpp, and Turriff IMstrict : Convener, Alexander 
Morison of Bognie. 

i; Any variety of Early Oats. 
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2. Cheyalier Barley. 

3. Any other variety of Bai'ley. 

4. Perennial Bye Grass. 

6. County of Elgin : Convener, C. L.-Cumming Bruce of Bose- 
isle, M.P, 

1. Any variety of Wheat. 

2. Any variety of Barley. 

3. Any variety of Oats. 

4. Perennial Bye Grass. 

COSMTIONS. 

1. In each District, the Convener will fix the time and place of Competi- 
tioHj appoint the Judges, and make all other necessary arrangements, in con- 
currence with the other Members of the Society, and the Local Association of 
the District. Conveners will he furnished with blank Schedules for returning 
the awards. 

2. The quantity shown in Competition by each Grower must not be less 
than three quarters of each Tariety of grain^ two qiiarters of Beans, Pease, 
Vetches, or Grass-Seeds, and half a Ton of Potatoes. To authorize the award 
of the Medal, there must at least be two Competitors. The first premium 
awarded by the District shall not be less than £1, for each kind of grain for 
which a medal is claimed. 

3. The Judges shall be guided in their awards — ls«, By the purity of the 
Seed ; 2d, By its freeness from extraneous seeds ; And, 3d, Where there is 
an equality in these respects, by the weight. Competitors must have pre- 
viously certified that the Grain, Grasses, Beans, &c., exhibited, are fair average 
specimens of what have been thrashed, and that the lots have in no way been 
picked or sorted. 

4. Successful Competitors must immediately tr^smit to the Society’s Mu- 
seum, George IV. Bridge, Edinburgh; free of expense; a sample of the Seed. 
If it is Grain or Grass, the quantity must not be less than two quarts. 

5. The Beturns must show, as accurately as possible, the produce per i|n- 
perial acre, also the altitude, exposure, and nature of the soil on which the 
crops were raised, together with the dates of sowing and reaping, and, in the 
case of Grain or Grass-Seed, the weight per bushel. The varieties for which 
Premiums have been given must be named. Reports of the several Competi- 
tions must be lodged by the 15th of ITovember. 

6. The Medals will be continued in each District for five consecutive years. 
Applications from other Districts must be lodged with the Secretary of the 
Society by 1st November next. 

2. GREEN CBOPS OK SMALL POSSESSIOKS. 

With the view of improving the cultivation of small possessions, 
by the introduction of Green Ci'ops, the following premiums, one- 
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ialf of TfMcii is contributed by the respectit^e Districts, Mrill be 
awai'ded 

For the best Green Crop.— Three Sovereigns. 

For the second best do. — Two-and-a-half Sovereigns. 

For the third best do. — ^One-and-a-half Sovereign. 

For the fourth best do. — One Sovereign. 

DISTRICTS. 

1. The Parishes of Kenmore and Killin, including the portion of 

the Parish of Weem on LochTay. — Convener, James F.Wyllie, 

Bolfracks. 

2. The Island of Srte. — ^C onvener, Lord Macdonald, or his Factor. 

3. The iiuoad Sacra Parish of ifEvr Pitsligo. — Convener, Sir 

John Stuart Forbes of Pitsligo, Bart. 

4. The Mainland, or any of the Islands of Orkney.— Conveners, 

David Balfour of Balfour, and J. G. Heddle of Melsettei*. 

CONDITIONS. 

1. The Competition to be limited to Tenants ocetrpymg 6ot more than 40 
acres of land, and to be under the charge of the Society*s Slembers in the dif- 
ferent Districts. 

2. At least one-half of the Green Crop to be Turnips, and that portion which 
is in Green Crop in 1857 should be sown out, with sufficient quantities of 
Clorere and Rye Grass, with the White Crop in 1858. 

3. Should there be only one Competitor, the Committee may allow him such 
portion of one of the Premiums as they may think merited. The Committee 
may withhold all or any portion of the Premiums. 

4. Inspectors, to be fixed by the respective Committees, shall decide the 
Premiums. 

5. The awards to be intimated to the Secretary of the Society cm or before 
the loth of November in each year, and Conveners are particularly requested to 
state in their Reports the proportion of each Lot cropped, as above mentioned, 
and to offer any suggestions which they may consider of importance. 

3. PLOUGHIRG COMPETITIONS. 

The Silver Medal will be given to the Winner of the first Pre- 
mium at Ploughing Competitions, whei'e there are fifteen Ploughs, 
and Premiums to the amount of Throe Sovereigns. To. authorize 
the issue of the Medal, a Report, in the following terms, must be 
made to the Secretary, within one montli of the date of the Compe- 
tition, by a Member of the Society : — 

of 


I 


Member of the Highland 
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and Agricultural Society, hereby certify, that I attended a Plough- 
ing competition at on the when 

ploughs competed ; of land was assigned to each, and 

hours were allowed for the execution of the work. 
The sum of & was awarded in the following propor- 

tions, viz. : 

[Here enumerate the names and designations of successful Com- 
petitors.] 

A Ploughman is to receive no assistance, and his work is in no re- 
spect to be touched by others. 

In estimating the work of Competitors, attention should be directed 
to its sufficiency below, as well as to its neatness above the sur- 
face. 

On land of average tenacity, the rate of ploughing should not be 
less than will turn over an imperial acre in ten hours. 

A Ploughman cannot carry more than one Medal in the same 
year, 

A Member can only report one Match in the same year. 

4. EEAPm0 MACHINES. , 

With the view of encouraging the management of Reaping Ma- 
chines, the Silver Medal will be given to the Servant found most 
expert in any parish, when not less than Six Machines have been 
worked, and Premiums to the amount of Two Sovereigns are awarded. 
Reports must be lodged with the Secretary by a Committee who 
have inspected the work, not later than the 1st of October. 

5. MEDALS IN AID OP PREMIUMS OIVEN BY LOCAL SOCIETIES. 

The Sodety being anxious to co-operate with Local Associations 
in their eflTorts to promote improvement, will give a limited number 
of Silver Medals annually, in addition to the Money Premiums which 
may ho awarded to Tenants by such Associations — 

i. Stock.— To any Local Society, not on the list of District 
Competitions, awarding for Pure Breeds of Stock premiums not 
less than £10, and reporting their Show to the Secretary. 

Applied for by the Forbes and Fordyce Agricultural Association- 
Convener, Sir John Stuart Forbes of Pitsligo, Bart. 

The Peeblesshire Agricultural Association. 

The Bute Farmers’ Society — Convener, Thomas Gribson of Spittal, 
M.D. 
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2. For the best managed Farm. 

Applied for by the Nairnshire Farming Society — Convener, James 
Campbell Brodie of Lethen. 

The Inverness Farmers* Society. — Convener, Arthur Forbes of 
Culloden. 

The Carrick Farmers'. Society* — Convener, P. W. Kennedy of 
DrumeUan. 

The East Kilpatrick Society. — Convener, Archibald Campbell 
Colquhoun, yr. of Killermont. 

8. For the best managed Dairy. 

Applied for by the Bute Farmers’ Society — Convener, Tlios. Gibson 
of Spittal, M.D. 

4. For the best managed Green Crop. 

Applied for by the Ythanside Farmers* Club. — Convener, Charles 
Napier Gordon of Eslemont. 

The Bute Farmers’ Society. — Convener, Thomas Gibson of Spit- 
tal, M.D. 

The Lower Aimandale Agricultural Society. — Convener, Colonel 
Graham of Mossknow. 

The Inverness Farmers’ Society. — Convener, Arthur Forbes of 
Culloden. 

The District of Breadalbane — Convener, James F. Wyllie, Bol- 
fracks. 

The Dalrymple Farmers’ Society. — Convener, James Campbell 
of Craigie. 

The East Kilpatrick Society. — Convener, Archibald Campbell 
Colquhoun, yr. of Killermont. 

The Leochel-Cushnie Society, — Convener, Arthur Forbes, W.S. 

The Clackmannan Farmers’ Society. — Convener, James Jolin- 
stone of Alva, M.P. 

5. For the best kept Fences. 

Applied for by the East of Berwickshire Farmers’ Club.— Con- 
vener, David Milne Home of Wedderbum. 

6. For the best kept Dunghill. 

Applied for by the District of Breadalbane. — Convener, James F, 
Wyllie, Bolfracks. 

7. To the Labourer most expert and efficient in opening and fill- 
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ing Drains, and otherwise executing the works necessary in thorough 
Draining. 

Applied for by the Nairnshire Farming Society.— ftmrener, James 
Campbell Brodie of Lethen. 

The Garrick Farmers’ Sodety. — Convener, P. W. Kennedy of 
Dmmellan. 

8. To the Labom*er moat expert in Cutting Hedges. 

Applied for hj the East of Berwickshire Farmers’ Club. — Convener, 
David Milne Home of Wedderbom. -• 

The Medals to be issued will be limited to ten in each class. Be- 
ports of the several Competitions must be lodged by the 1st 
of Octoher, and applications for 1858 must be lodged by 1st 
November next, accompanied with a guarantee, that, in addition 
to the Medal, Premiums of not less than £2 will be given by 
the District applying, except in No. 1, where £10 is required. 


CLASS V. 

COTTAGE>S AND GARDENS. 

The following Premiums are offered for competition in the Pa- 
riihea idler mentioned. The Medals and one-half of the Premiums 
are given by the Sodety, and the other half is contributed by the 
respective Parishes. 

COTTAGES. 

1. For the best kept Cottage in each Palish — One Pound Five 
hillings; and where there are four Competitors— The Silver 

Medal. 

2. For the second best — One Pound. 

3. For the third best — Fifteen Shillings. 

GARDENS. 

1. For the best kept Cottage Garden in each Fmish-^iie Found 
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Eire Shillings ; and where there are four Competitors— ^Tlie Silver 
Medal. 

2. For the second best— One Pound. 

3. For the third best— Fifteen Shillings. 


Lanarhshire. 

Lamingto^t — C onvener, Alexander Baillie Cochrane of Lamington, M.P. 
Lesmahagow. — Convener, W. E. Hope Vere of Blackwood. 

Covington. — Convener, Sir Wyndham Carmichael Anstruther, Bart, 

Orkney. 

Shapinshay, — Convener, David Balfour of Balfour. 

Perthshire. 

St Martins. — Convener, William Macdonald Macdonald of St Martins. 

Wigtownshire. 

Kirkcolm. — Convener, David Guthrie, Stranraer. 

Leswalt. — Convener, Sir Andrew Agnew of Lochnaw, Bart., M.P. 
Port-Patrick.-— Edward Hunter Blair of Dunskey. 

Old Luce. — Captain Dalrymple Hay, younger of Park Place. 

CONBITZOKS. 

1. Competitions may take place in the different Paiishes for Cottages and 
Gardens, or for ^ther separately. 

2. In either cose, the occupiers of Gentlemen’s Lodges and Gardeners’ Houses 
are excluded, as well as Gentlemen’s Servants occupying Cottages in the Poli- 
cies, or on land in the natural possession of their masters. The inspection 
must be completed by the 1st of October. In making the inspection, the Con- 
Teners may take the assistance of any competent judge. 

3., The annual value of each Cottage, with the ground occupied in the parish 
by a Gompetitcnr, shall not (except in the parish of Shapinshay) exceed £q ster- 
ling. A Competitor who has gained a Premium in a previous year, cannof: 
compete again for the same or a lower Premium. 

4. If the Cottage is occupied by the proprietor, the roof must he in good 
repair ; if the roof is of thatch, it must be in good repair, though in the occu- 
pation of a tenant. The interior, and the extemsd conveniences, must be clean 
and orderly — the windows must be free of broken glass, clean, and affording 
the means of veatilati^m. Dunghills, and all other nuisances, must be removed 
from the &ont and gables. In awarding the Cottage Pi*emiams> preference 
will be given to Competitors who, in addition to these requisites, have displayed 
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the greatest taste iii ornamenting the exterior of their houses, and the ground 
in front and at the gables. 

5. In estimating the claims for the Garden Premiums, the Judges should 
have in view — ^the sufficiency and neatness of the fences ; the cleanness of the 
ground, and neatness of the walls ; the quality of the crops, and general pro* 
ductiveness of the garden ; and the choice of crops. 

6. Beports stating the number of Competilors, the names of successful par- 
ties, and the nature of the exertions which have been made by them, must be 
transxnitted by the Conveners to the Secretary on or before the 15th of October 
next. 

Parishes desirous of these Premiums must lodge applications with the Secre* 
tary on or before the 1st November next. 


MEDALS FOR COTTAGES OR GARDENS. 

The Society will issue annually t^?elve Medals to Local Asso- 
ciations, or individuals, who, at their own expense, establish Pre- 
miums for Cottages or Gardens. 

The Medals will be issued upon a Eeport by a Member of the Society 
in the terms required by the preceding conditions, describbg the merits 
of the Cottages or Gardens. The Eeports to be lodged with the Secre- 
tary on or before the 1 5th October 1857. 

Applied for by The Linlithgow* Agricultural Society. 

Lord Kinnaird. 

Mrs Douglas Baird of Closeburn. 

Lanark Horticultural Society. 

Eastern District of Stirling. 

The Proprietors of Lundin. 

The Parish of Forgue. 

IMPROVING EXISTING COTTAGES. 

To the Proprietor in Scotland who shall report the Improvement 
of the greatest number of Cottages in the years 1854, 1855, and 
1866— The Gold Medal. 


BUILDING NEW COTTAGES. 

To the Proprietor in Scotland who shall report the erection of 
the greatest number of approved Cottages during the years 1863, 
1854, 1865, and 1856— The Gold Medal. 
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COI?DITIONS. 

Claims for the above Premiums must be lodged with the Secretary on or 
before the 1st of October next, to allow an inspection to be made of the differ- 
ent Cottages. The inspections will be conducted by Committees of the Society’s 
Members in the different Districts ; and Reports mast be transmitted by the 
Conveners to the Secretary on or before the 1st December. 

The annual value of the Cottage or Cottages. separately, with garden ground, 
must not exceed £5. 

In estimating the claims of Competitors, the following points will be hept 
in view — the external appearance of the Cottages, their internal accommoda- 
tion ; the arrangements of the outhouses ; the means of drainage and ventila- 
tion ; and the expense of the building or of the alteration compared with its 
durability and accommodation. When the Cottages of one Competitor are 
superior in style and comfort to those of another, though not so numerous, the 
Inspectors will give them the preference, provided they amount at least to three, 
and have been erected at a moderate expense. 

Parties competing will forward plans,, specif cations, and estimates, to the 
Society, of which, and of all information sent therewith, copies may be taken 
for publication, if the Society shall see ft, and the originals returned to the 
parties within six months, if desired. 

ACCOMMODATION FOB PARM-SEBVANTS. 

To the Proprietor in Scotland who shall haye erected on his 
estate the most approved Parm-bnildings in reference to the proper 
accommodation of Fart.. Servants— The Gold Medal. 

Reports, Plans, and Specifications, to be lodged by the 1st of Novem- 
ber 1857. 


1 ) 
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AGBIOtrLTURAL MEETINa 

’ • ASD 

GENERAL SHOW OP STOCK, POTJLTRT, DAIRY 
PBODXrCP, AND mPLEMENTS, 

AT 

GLASGOW, 

Oir *HB 3 d, 4th, 5th, 6th, and 7 th of Atohst, 1867. 

President of Cte liocidy, 

HIS GRACE THE DEKE OF HAMILTON AND BRANDON, 

Cknirmn of the General Comnittee, 

The EarIi of Eglihtoit ahd WiirTON, K.T. 

Gliairman of the Glasme CommiUee, 

The Lord Provost op Glasgow. 


The District connected with the Show comprises the Connries 
of Lanai4;, Argyll, Ayr, Bute and Arran, Dumbarton, Renfrew, 
and Stirling. 


GENERAL ARRANGEMENTS. 

Moudat 3d August. — ^Admission and Arrangement of Im- 

plements. 

Titesdat, .4th August. — ^Arrangement and Inspection of Im- 

, . plements. 

■Wbdhesdat, 6th August. — ^Trial and Exhibition of Implements, 

and of Poultry and Dairy Produce. 

ThheSDAT 6th August. — General Exhibition of Stock, Imple- 
ments. Ac. &o., and Public Banquet, 

Pridat, 7th August.— Exhibition of Prize Stock, Imple- 

ments, Sac. 



GBlfERAIi SHOW AT GliASOOW, 1857. 

The Competition is open to Exhibitors from all parts of the 
Kingdom. 

No Certificates of Entry can be received jafter Thursday the 
18th of June. 

Members of the Society, and Candidates for adpaissiqu?. have 
access to the Show-Yard without^ payment, and are exempted 
from Entry-Money on Stock, &c., in terms of Regulation No. 1. 


CLASS L-CATTLE. 


AYnSHIRB. 


Section 

1 For the best Bull calved before 1st Jani|ary 1855— Twenty 

Sovereigns. 

For the second best — Ten Sovereigns. 

For the third bestr— The Bronze Medal. 

To the breeder of the best Bull— The Silver Medal- 

2 For the best Bull calved after 1st January 1865 — Twenty 

Sovereigns. 

For the second best — ^Ten Sovereigns. 

For the third best— The Bronze Medal, 

3 For the best Bull oajved after 1st January 185^— Ten 

Sovereigns. 

For the second best— Five Sovereigns. 

For the third best— The Bronze Medal. 

4 For the best Cow in Milk calved before 1st January 1854 — 

Fifteen Sovereigns. 

For the second best— Eight Sovereigns. 

For the third best — The Bronze Medal. 

* To the breeder of the best Cow — The Silver Medal- 

5 For the best Cow in Milk calved after 1st January 1854 — 

Fifteen Sovereigns. 

For the second best^Eight Sovereigns. 

For the third best — ^The Bronze Medal. 

To the breeder of the best Cow— The Silver Hedah 

6 For the best Cow in Calf of any age — ^T^n Sovereigns, 

For the second hest^Fiye Sovereigns. 

For the third best— The Bronze Medal. 

To the breeder of the bgst Oow-^The Silyer Medal. 

7 Fpr the best Heifer calved after 1st January 1855 — 

Sovereigns. 

For the second best — ^Five Sovereigns. 

For the third best— The Medal, 
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8 Fortte best Heifer calved after Ist January 1856 — ^Eight 

Sovereigns. 

For the second best — ^Four Sovereigns. 

For the third best — ^The Bronze Medal. 

SHOET-HOEN. 

9 For the best Bull calved before 1st January 1855 — Twenty 

Sovereigns. 

For the second best — ^Ten Sovereigns. 

For the third best — ^The Bronze Medal. 

To the breeder of the best Bull — The Silver Medal. 

10 For the best Bull calved after 1st January 1855 — Twenty 

Sovereigns. 

For the second best — Ten Sovereigns. 

For the third best — The Bronze Medal. 

11 For the best Bull calved after 1st January 1866 — Ten 

Sovereigns. 

For the second best — ^Five Sovereigns. 

For the third best — ^The Bronze Medal. 

12 For the best Cow of any age— Fifteen Sovereigns, 

For the second best — ^Eight Sovereigns. 

For the third best — ^The Bronze Medal. 

13 For the best Heifer calved after 1st January 1855 — Ten 

Sovereigns. 

For the second best — Five Sovereigns. 

For the third best — The Bronze Medal. 

14 For the best Heifer calved after 1st January 1866 — ^Eight 

Sovereigns. 

For the second best — ^Four Sovereigns. 

For the third best — ^The Bronze Medal, 


POLIiBD ANGUS OR ABERDEEN. 

15 For the best Bull calved before 1st January 1856 — Twenty 

Sovereigns. 

For the second best — Ten Sovereigns. 

F or the third best — The Bronze Medal. 

To the breeder of the best Bull — The Silver Medal. 

16 For the best Bull calved after 1st January 1856 — Ten 

Sovereigns. 

For the second best— Five Sovereigns. 

For the third best — The Bronze Medal. 
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17 For the best Cow of any age — Ten Sorereigns. 

For the second best — ^Five Sovereigns. 

For the third best — ^The Bronze Medal. 

18 For the best Heifer calved after 1st January 1855 — Eight 

Sovereigns. 

For the second best— Four Sovereigns. 

For the third best — ^The Bronze Medal. 


POLLED galloway. 

19 For the best Bull calved before 1st January 1866 — Twenty 

Sovereigns. 

For the second best — ^Ten Sovereigns. 

For the third best — ^The Bronze Medal. 

To the breeder of the best Bull — ^The Silver Medal. 

20 For the best Bull calved after 1st January 1866 — ^Ten 

Sovereigns. 

For the second best — Five Sovereigns. 

For the third best— The Bronze Medal. 

21 For the best Cow of any age — ^Ten Sovereigns. 

For the second best — ^Five Sovereigns. 

For the third best — ^The Bronze Medal. 

22 For the best Heifer calved after 1st January 1855 — ^Eight 

Sovereigns. 

For the second best — Four Sovereigns. 

For the third best— The Bronze Medal. 

HIGHLAND. 

23 For the best Bull calved before 1st January 1865— Twenty 

Sovereigns. 

For the second best — ^Ten Sovereigns. 

. For the third best — ^The Bronze Medal. 

To the breeder of the best Bull — ^The Silver Medal. 

24 For the best Bull calved after 1st January 1855 — Ten 

Sovereigns. 

For the second best — ^Five Sovereigns. 

For the third best — ^The Bronze Medal. 

25 For the best Cow of any age — ^Ten Sovereigns. 

For the second best — ^Five Sovereigns. 

For the third best — ^The Bronze MedaJ. 

26 For the best Heifer calved after 1st January 1854— Ten 

Sovereigns. 
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For the seedxid best Heifer calTed aftei? Ist January 1864 — 
Five Sovereigns* 

For the third best — ^The Bronze Medal* 

' 27 For the best Heifer calyed after 1st Smwsuej 1868— Eight 
Sovereigns. ^ 

For the second best— FoUr Sovereigns. . 

For the third best— The Bronze MedaL 


CLASS II.-HORSES, 

FOR AGRICULTURAL PURPOSES. 

Section 

1 For the best Stallion foaled before 1st January 1854 — ^Thu’ty 

Sovereigns. 

For the second best — Fifteen Sovereigns. 

For the third best-^The Binnze Medal. 

To the breeder of the best Stallion — The Silver Medal. 

2 For the best Entire Colt foaled after 1st January 1854— 

Twenty Sovereigns; 

For the second best— Tim Sovereigns. 

-For the third best^The Bronze Medal. 

3 For the best Entire Colt foaled after 1st January 1855 — 

Fifteen Sovereigns. 

For the second best— Eight Sovereigns. 

For the third best — The Bronze Medal. 

4 For the best Entire Colt foaled after 1st January 1856— 

Ten Sovereigns. 

For the second best — ^Five Sovereigns. 

For the third best — ^The Bronze Medal, 

6 For the best Mare (with foal) foaled before 1st January 
1854 — Twenty Sovereigns. 

For the second best— Ten Sovereigns. 

For the third best — The Bronze*MedaL 

6 For the best Mare (in foal) foaled before 1st January 1854 — • 

Fifteen Sovereigns. 

For the second best — ^Eight Sovereigns. 

For the third best — The Bi’onze Medal, 

7 For the best Filly foaled after 1st January 1854 — Ten 

Sovereigns* 

For the second best — ^Five Sovereigns. 

For the third best— The Bronze MedaL 
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8 For. the best iilly foaled after 1st Jaaoarjr ISSS—Eight 

Sovereigns. 

For the second best^Four Sovereigns. 

For the third best^The.Bronze Medal. 

9 For the best Filly foaled after 1st January 1856 — Six Sove- 

reigns. 

For the second best — ^Three Sovereigns. 

For the third best — The Bronze Medal. 


EXTRA. 

10 For the best Draught Horse or Mare in Haraess — Ten 

-Soverei^s. 

For the second best — ^Five Sovereigns. 

For the third best — ^The Bronze Medal. 

11 For the best Horse or Mare, not exceeding 15 bands high, 

suitable for milk carts of heavy draugbt^Eight Sove- 
reigns. 

For the second best — ^Four Sovereigns. 

For the tliird best — ^The Bronze Medal. 

12 For the best Horse or Mare, not exceeding 14J hands high, 

suitable for milk carts of light draught — ^Eight Sove- 
reigns. 

For the second best-“Four Sovereigns- 
For the third best^The Bronze Medal. 


CLASS III.-SEEEF. 


LEICESTER. 


Sbctiox 

1 For the best Tup not more than four shear— -Ten Sovereigns. 
- For the second best — Five Sovereigns. 

For the third best — ^The Bronze Medal. 

2 For the best Dinmont or Shearling Tup — Ten Sovereigns. 
For the second best — ^Hve Sovereigns. 

For the third best — ^The Bronze Medal. 

3 For the best pen of Five Ewes not more than four shear— 

Eight Sovereigns. 

For the second best— Four Sovereigns. 

For the third best— The Bronze Medal. 
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w 4 For the best pen of five Shearling Ewes or Gimmers — ^Eight 
Sovereigns. 

For the second best — ^Four Sovereigns. 

For the third best — ^The Bronze Medal. 

CHEVIOT. 

5 For the best Tup not more than four shear — ^Ten Sovereigns. 
For the second best — Five Sovereigns. 

For the third best — ^The Bronze Medal. 

6 For the best Dinmont or Shearling Tup — Ten Sovereigns. 
For the second best — ^Five Sovereigns. 

For the third best — The Bronze Medal. 

7 For the best pen of five Ewes not more than four shear — 

Eight Sovereigns. 

For the second best — ^Four Sovereigns. 

For the third best — ^The Bronze Medal. 

8 For the best pen of five Shearling Ewes or Gimmers — ^Eight 

Sovereigns. 

For the second best — ^Four Sovereigns. 

For the third best— The Bronze Medal. 

* BliAOKEACED. 

9 For the best Tup not more than four shear — Ten Sovereigns. 
For the second best — Five Sovereigns. 

For the third best — ^The Bronze Medal. 

10 For the best Dinmont or Shearling Tup — Ten Sovereigns. 
For the second best — Five Sovereigns. 

For the third best — ^The Bi*onze Medal. 

11 For the best pen of five Ewes not more than four shear — 

Eight Sovereigns. 

For the second best — Four Sovereigns. 

For the third best — ^The Bronze Medal. 

12 For the best pen of five Shearling Ewes or Gimmers — Eight 

Sovereigns. 

For the second best — ^Four Sovereigns. 

For the third best — The Bronze Medal. 

SOUTHBOWIJr. 

13 For the best Tup not more than four, shear— Ten Sovereigns. 
For the second best — ^Five Sovereigns. 

For the third best — ^The Bx'onze Medal. 
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14 For the best Dinmont or SheS-rling Tup — ^Ten Sovereigns. 
For the second best — ^Five Sovereigns. 

For the third best — The Bronze Medal. 

15 For the best pen of five Ewes not moye than four shear— 

Eight Sovereigns. 

For the second best — Four Sovereigns. 

For the third best — ^The Bronze Medal. 

16 For the best pen of five Shearling Ewes or Gimmers — ^Eight 

Sovereigns. 

For the second best — Four Sovereigns. 

For the third best — ^The Bronze Medal. 

LOHG-WOOLLED SHEEP OTHER THAR LEICESTER. 

17 For the best Tup not more than four shear— Ten Sovereigns. 
For the second best — ^Five Sovereigns. 

For the third best — ^The Bronze Medal. 

18 For the best pen of five Ewes not more than four shear — 

Eight Sovereigns. 

For the second best — ^Four Sovereigns. 

For the third best— The Bronze Medal. 


CLASS IV-SWINE. 

Section 

1 For the best Boar, large breed — ^Eight Sovereigns. 

For the second best — ^Four Sovereigns. 

For the third best — The Bronze Medal. 

2 For the best Boar, small breed — ^Eight Sovereigns. 

For the second best — Four Sovereigns. 

For the third best — ^The Bronze Medal. 

3 For the best Sow, large breed — Six Sovereigns. 

For the second best — Three Sovereigns. 

For the third best — ^The Bronze Medal. 

4 For the best Sow, small breed — Six Sovereigns. 

For the second best — Three Sovereigns. 

For the third best — ^The Bronze Medal. 

5 For the best pen of three pigs not exceeding 8 months old — 

Four Sovereigns. 

For the second beist — Two Sovereigns. 

For the third best — ^The Bronze Medal. 
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CLASS V-POULTEY. 

SEOTiOH 

1 For tiie best Coloured Dorking Ooek and 2 Hea»--The 

Silver . 

For the second best — ^The Bronze Medal. 

2 For the best White Dorking Cock and 2 Hfflsis— The Silver 

Medal, 

For ihe second best — The Bronze Medal. 

3 For the best Coloured Cochin-China Cock and 2 Hens — ^The 

Silver Medal. 

For the second best — The Bronze Medal. 

4 For the best White Cochin-China Cock and 2 Hens — ^The 

Silver Medal . 

For the second best — The Bronze Medal. 

5 For the best Bramahpootra Cock and 2 Hens— The Silver 

Medal. 

For the second best — The Bronze Medal. 

6 For the best Malay. Cock and 2 Hens — The Silver Medal. 
For the second best — ^The Bronze Medal. 

7 For the best Spanish Cock and 2 Hens — ^The Silver Medal. 
For the second best-^The Bronze Medal. 

8 For the best Golden Hamburgh Cock and 2 Hens — ^The 

Silver Medal. 

For the second best — The Bronze Medal. 

9 For the best Silver Hamburg Cock and 2 Hens — The Silver 

Medal. 

For the second best— The Bronze Medal. 

10 For the best Poland Copk and 2 Hens — The Silver Medal. 
For the second best— The Bronze Medal. 

11 For the best Game Cock and 2 Hens — ^The Silver Medal. 
For the second best — ^The Bronze Medal. 

12 For the best Cock and 2 Hens, any other breed — ^The Silver 

Medal. 

For the second best — The Bronze Medal. 

13 For the best Bantam Cock and 2 Hens — The Silver Medal. 
For the second best — The Bronze Medal. 

14 For the best 3 Capons of any breed — ^The Silver Medal. 

For the second best — The Bronze Medal. 

16 For the best White Aylesbury Drake and 2 Ducks— The 
Silver Medal. * ' 

For the second best— The Bronze Medal* 

16 For the best Eouen Drake and 2 Ducks^The Silver h^dal. 
For the second best — The Bronze Medal. 
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17 Fop the best Drake and 2 Bucks, any other breed — ^The Silver 

Medal. 

For the second best — The Bronze Medal. 

18 For the best Black Norfolk Turkey Cock and 2 Hens — The 

Silver Medal. 

For the second best — ^The Bronze Medal. 

19 For the best Turkey Cock and 2 Hens, any other breed — ^The 

Silve^r Medal. 

For ike second best — The Bronze Medal. 

20 For ike best Gander and 2 Geese — The Silver Medal. 

For the sehond best — The Bronze Medal. 

CLASS Vt-BAIBT PBCDtTCE. 

Section 

1 For the best sample of Cured Butter — ^Five Sovereigns. 

F(tf the second best — ^Three Sovereigns. 

'For the third best— The Bronze Medal. 

2 For the best sample of Powdered Butter — ^Fi^e Sovereigns. 
For the second best — ^Three Sovereigns. 

For the third best — ^The Bronze Medal. 

3 For the best sample of Fresh Butter — ^Five Sovereigns. 

For the second best— Three Sovereigns. 

For the third best — ^The Bronze Medal. 

' 4 For the best Two Sweet Milk Cheeses— Five Sovereigns. 
For the second best — ^Three Sovereigns. 

For the third best— The Bronze Medal. 

5 For the*best Two Skimmed Milk Cheeses — ^Five Sovereigns. 
For the second best — ^Three Sovereigns. 

For the third best — ^The Bronze Medal. 

6 For the best Two English Oieeses-=^Five Sovereigns. 

For the second best — ^Three Sovereigns. 

For the third best — ^The Bronze Medal. 

7 For the best. Two Imitation English Cheeses — ^Five Sove- 

reigns. 

For the secmid best — ^Three Sovereigns. 

For the third best— The Bronze Medal. 

CLASS m-HCPLEMEBTrS AHB MAGBUHS. 

Section 

1 For the best Two-horse Plough for general purposes— Three 
Sovereigns. 
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2 For the best Trench or Deep-Furrow Plough — ^Three Sove- 

reigns. 

3 For the best Subsoil Plough for Two Horses — ^Four Sove- 

reigns. 

4 For the best Subsoil Plough for Moor or Stony Land, for 

Three or Four Horses — ^Four Sovereigns. 

5 For the best Double Mould-Board Plough for forming Drills 

— ^Three Sovereigns. 

6 For the best Bibbing or Drill-Paring Plough — Two Sove- 

reigns. 

7 For the best Two-Horse Grubber or Cultivator — ^Four Sove- 

reigns. 

8 For the best Drill-Grubber for Green Crops — Two Sove- 

reigns. 

9 For the best Norwegian Harrow — ^Four Sovereigns, 

10 For the best Consolidating Land-Roller — ^Five Sovereigns. 

11 For the best Pulverizing Land-Roller — ^Five Sovereigns. 

12 For the best Land-Presser for preparing Seed-bed for Grain 

— ^Five Sovereigns. 

13 For the best Ribbing Machine — -Two Sovereigns. 

14 For the best Harrows for Heavy Land — ^Three Sovereigns. 

15 For the best Harrows for Light Land — Three Sovereigns* 

16 For the best Common Swing-Trees or Draught-Bars — One 

Sovereign. 

17 For the best Equalizing Swing-Trees or Draught-Bars — One 

Sovereign. 

IS For the best Horse-Hoe for Drilled Grain Crops — Six Sove- 
reigns. » 

19 For the best Broadcast Sowing-machine for Grain and Grass 

— Six Sovereigns. 

20 For the best Drill Sowing-machine for Grain — Six Sove- 

reigns. 

21 For the best Sowing-machine for Turnips — ^Four Sovereigns. 

22 For the best Sowing-machine for Turnips with Manure — 

Five Sovereigns, 

23 For the best Dibbling or Drop Sowing-machine for Turnips 

with Manure — ^Three Sovereigns. 

24 For the best Sowing-machine for Mangold Wurzel— Four 

Sovereigns. 

25 For the best Three-row Sowing-machine for Beans — ^Foui* 

Sovereigns. 

26 For the best One-row Sowing-machine for Beans*«^Ohe 

Sovereign. 
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27 For the best Dry Manure Distributing - machine — Four 

Sovereigns. 

28 For the best Liquid Manure Distributing-machine — Four 

Sovereigns. 

29 For the best Liquid Manure Pump — Two Sovereigns. 

80 For the best Straw-Cutter for Hand-labour — Two Sovereigns. 

31 For the best Straw-Cutter for Power — ^Three Sovereigns. 

32 For the best Turnip-Cutter for Sheep — Two Sovereigns. 

33 For the best Turnip-Cutter for Cattle — Two Sovereigns. 

34 For the best Turnip-Cutter for Sheep, attachable to a Cart 

— Three Sovereigns. 

35 For the best Oil-Cake Bruiser for Hand-labour — Two Sove- 

reigns. 

36 For the best Grain and Oil-Oake Bruiser for Power — Four 

Sovereigns. 

37 For the best Grain Grinder, attachable to Thrashing Power 

— ^Four Sovereigns. 

38 For the best Machine for Digging Potatoes-^Four Sove- 

reigns. 

39 For the best Machine for Singling Turnips — ^Four Sovereigns. 

40 For the best Machine for Pulping Turnips — ^Four Sovereigns. 

41 For the best Eoot-Washer — ^Two Sovereigns. 

42 For the best Steaming Apparatus for Preparing Food — ^Five 

Sovereigns. 

43 For the best Feeding Troughs for Byres — One Sovereign. 

44 For the best Feeding Troughs for Sheep — One Sovereign, 

45 For the best Sheep-Fodder"^ Back — ^Tw^o Sovereigns. 

46 For the best One-Horse Farm-Cart — ^Four Sovereigns. 

47 For the best Light Spring Cart — ^Four Sovereigns. 

48 For the best Harvest Cart — ^Four Sovereigns. 

49 For the best Apparatus for conveying Implements on the 

Farm — ^Three Sovereigns. 

60 For the best Stone or Iron Stack Pillars, with Framework — 
Two Sovereigns. 

51 For the best Horse Stubble or Hay Bake — ^Two Sovereigns. 

62 For the best Scythe for general purposes — One Sovereign. 

63 For the;fe8st Improvement on any part of the Thrashing 

Machine — ^Five Sovereigns, 

54 For the best Thrashing Machine, adapted for two or more 

horses— Six Sovereigns. 

55 For the best Machine to thrash, shake, clean, and prepare 

Grain for Market — Ten Sovereigns. 

'56 For the best Hummeler for attachment to a Thrashing Ma- 
chine — ^Three Sovereigns. 
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57 Tor the best Dressing Fanners — Four Sovereigns/ 

58 For the best Weighing Machine for Grain, indicating mea- 

sure and weight — Four Sovereigns. 

69 For the best Weighing Machine, indicating from 1 lb. to 
. 2 tons— Four Sovereigns. 

.60 For the best Chum worked by Hand— Two Sovereigns. 

61 For the best Churn worked by Power — ^Three Sovereigns. 

62 For the best Cheese Press— Two Sovereigns. 

63 For the best Curd Cutter for Dairy purposes — One Sovereign. 

64 For the best General Set of Dairy Utensils — One Sovereign. 

65 For the best Field Gate, eonstnicted entirely of Iron — One 

^ Sovereign. 

66 For the best Field Gate, not constructed entirely of Iron — 

One Sovereign. 

67 For the best Gate for Dunghill, to open at different eleva- 

tions — One Sovereign. 

68 For the best Iron Hurdles for Cattle Fence — One Soverei^. 

69 For the best Iron Netting for Sheep Fence — One Sovereign. 

70 For the best ^’averse Divisions, Pack and Manger, for Farm 

Stables — One Sovereign. 

71 For the best Farm Harness-«One Soverei^* 

72 For the best Tiles and Pipes fop Field^-Drainage — One So- 

vereign. ^ 

73 For the best Glazed Socketed Pipes for Sewerage — One So- 

vereign. 

74 For the best Tools for Gutting Field Drains— One Sovereign. 

75 For the best Tools for Cutting Open Drains in Hill Pastures 

— One Sovereign. 

76 For the best General Set of Hand Implements for the Farm 

— Two Sovereigns. ^ 

77 For the best Self-l^gistering Dynamometer for Draught — 

Five Sovereigns. 

78 For the best Self-Registering Dynawmoter for fixed Ma- 

chines — ^Five Sovereigns. 




EXTRA ISfPLEMEXTS. 


ftemiums to the amount of Thirty Sovoreigns, Medals, or 
Certificates of Merit, -will forth^ be awarded for Inyentilons or 
ImproTements not inclnded among the foregoing, bnt entered on 
the BjcisA lAiT, and commended by the Judges. 
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C^EKEBAL BB€^1;LATI0N3. 

1, Members of tbe Sociely, and Candidates for admission, have access to the 
Show-Yard without payment, and may exhibit, tree of entry-money, three Lota 
of Stock, and one Lot of Implements, Dairy Produce, or Poultiy, under any 
section. For Stock j Members shall pay on each Lot exceeding three, and non- 
Members on all Lots — 2^ per cent, on the highest Premium for which the entry 
is made. For ImpleiTieutSj Poultry ^ and Dairy Produce, Members shall pay 
on each Lot exceeding one, and non-Members on all Lots, 2s. 6d. of entry. 

2, Stock must be the property, and in the possession, of the Exhibitor from 
the date of the Certificate of Entry, and the age must be stated in the Certi- 
ficate. ^ 

3, Cows must have calved, or be in calf at the time of the Show. 

- 4. Evidence neiay be required that Stallions and Bulls have had produce. 

5. Mares^ in section 5 must have foals at foot, glares in section 6 must be in 
foal, and awards will be suspended till birth is certified. 

6. Ewes and Gimraers must be taken from regular breeding bir?els, and 
Ewes must rear lambs in 1857- 

7. An Animal which has gained a first Premium at a General Show of the 
Society cannot again compete in the same class, hut maybe exhibited as Ex^a 
Stock for the Silver Medal. 

8. The Premiums awarded will be paid on or after the 10th of February 
1858- Premiums not applied for within two years from the term of payment 
will he forfeited. 

9. The decisions of the Judges, as confirmed by the Directors, are final, and 
no appeal is competent. 


CEBTJPICATES OF EjrrRV. 

10, Every Lot must be intimated by a Certificate of Entry, lodged not later 
than Thursday the 18#A of June. Printed forms wi}l be issued on application. 

11. Admission-Orders to the Yard for Stock, d:c, &c., will be given when the 
Certificates of Entry are lodged. 


PLACINO AND JUDGING JMPLE.MENTS. 

12. The ShowirYard will be open for the reception of iMPnExnsNTS on Mon-r 
day the 3d of August, and all Articles must be placed by 12 o’clock, on Tuqsr 
day the 4th of August. No article will be admitted without an admission* 
order, and the different articles must he placed in their respective Bectiom asr 
cording to the classification in the Premium Jjist.. 

13. A separate space will be reserved for Exhibitors who are desirous of 
showing a general ooUeetlon, and a imxl^rate chaige will be made, according to 
the ground required, the extent of which must he intimated on or before the 
iSthof June. 

14. The Judges will commence their inspection op Tuesday, the 4th of 
August, at Twelve, and they will resume it the following morning at Seven. 
Practical utility will he considered more than mere Ingenuity of design ; spb- 
stantial workmanship win be preferred to highly finished execution; and dug 
weight will in all cases be given to economy, both as regards the price of the 
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Implement, and the saying of labour effected by it. The materials must be the 
same as those in ordinary use for sale, and the h<m<i fide price must be attached. 

15. A trial of Implements will take place during the forenoon of Wednesday 
the 5th ; and at One o’clock the Yard wm be opened to the public. 

16. No article to be removed from the Yard till Four o’dock on Thursday, 
the 6th of August. 


PIiaCXKO A3ID JOOeiNG DAIEY PBODUCE AND POULTRY. 

17. Dairy Froduce and Poultry must be brought to the Show-Yard between 
Ei^t and Ten o’do<^ on the morning of Wednesday the 5th. No Lot will be 
admitted without an admission-order. 

18. Samples of Cured and Powdered Butter not to be less than 14 lbs. Fresh 
Butter to be iu three i lb. rolls. Dairy Produce must be made on the Exhi- 
bitor’s farm in 1857* At least 1 cwt. of the variety of Butter, and 2 cwt. of 
that of the Cheese, exhibited, must have been made during the season. The 
lots shall be fair samples, and untasted. 

19. The Judges 1^ in attendance at Ten, and the Exhibition will be 
opened to the public at One o’clock. 

20. No article to be removed ^m the Yard till Four o’clock on Thursday, 


PLACING AND JUDGING STOCK. 

21. Stock must be brought to the Show- Yard between Five and Seven o’clock 
tm. the moruing of Thursday, the 6th of August. No LotwiE be admitted with- 
out an admismcm-order. At Seven o’dock the Show-Yard will be cleared of all 
persons except the Judges and Servants in (karge of the Stock. 

22. One Savant will be admitted with each Lot, and he must remain strictly 
in chaige of it during the Show. Bulls must be secured by a ring or screw in 
the nose, with a chain or rope attached. The competing Stock will be dis- 
tinguish^ by numbers, and the Owner’s name must not be mentioned till the 
Premiums are decided. . 

23. The Judges will commence their mspection at Seven o’clock. They will 
decide without inquiry as to the names of parties or places, and with reference 
merely to the numbers which distinguish the animals. They will lave regard 
to the symmet^, early maturity, purity, size, and general qualities diaraeter- 
is^ of the different breeds ; and &ey will be prohibits from awarding 
Pribiinms to overfed animals, the object of the Society being to discourage the 
practice of showing breeding stodc in an improper state of frtness. In no case 
shall a Premium be awarded unless the Judges deem the animals to have suf- 
ficient merit, more especially if there is only one Lot in a section ; and it shall 
be in their power to suggest the removal of any Lot which appears to them 
imworthy of being placed in the Yard, 

24. A Member of Committee will attend each Section of the Judges. It 
will be his duty to see that no obstruction is offered to them ; to communicate 
between them and the Secretary ; to complete their reports ; and to ticket the 
pme animals. None of the tickets so placed shall be removed. The Yard 
will be open to the public on Thursday at Eleven o’clock, 

25. On Thursday the Stock will be withdrawn, and the Show-Yard closed at 
Four o’clock. 
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EXHIBITION OF PRIZE STOCK. 

26- All the Prize Animals, Poultry, Implements, and other articles, must be 
on the Show-Ground by Ten 6’dock on the morning of Friday the 7th of 
August, or their Premiums will be forfeited. They may be removed at One 
o*clock. 


Forms of Certificates, List of Premiums, and Copies of the 
Eegulations, to be had on application to the Secretary, No. 6 
Albyn Place, Edinburah ; or to Eobert M'Oowan, Esq., 17 Gor- 
don Street^ Glasgo#, Secretary to the Local Committee. 


Stocky ImplementSi will be carried by the Scotch Railways 
to Sho w at the u&wal rates, hut will he retarded 
free when unsold. 



AGEICULTURAL MEETING, 

AND 

GINEBAL SHOW OF STOCK KSD IMPIEMEHTS, 

At ABEBDEEN, in 1858. 


The SooiSTT’s MBEisva will take place at Abbbdebit in 
1858, when Prenuums, the amount of which will be afterwards 
intimated, will be offered for the following Classes of Stock. 

The District connected with the Show will comprise the 
Counties of ABEBDEiBN, Bajtff, EiHOAEHiira, and the Eastern 
diyision of Forfar. 


CATTLE. 

SHOB^HOBK. 


Bulls calved before 1st January 1856. 

Bulls calved after 1st January 1856. 

Bulls calved after Ist January 1857. 

Cows of any age. 

Beifers calved after 1st January 1856. 

Heifers calved after 1st January 1857. 

POliIiED. 

BuUs calved beftre 1st January 1866. 

Bulls calved after 1st January 1856. 

Bulls calved aftm* 1st January 1867. 

Cows of any age. 
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Heifers calved after 1st January 1866. 

Heifers calved after 1st January 1857. 

AYRSHIRE. 

Bulls calved before 1st January 1856. 

Bulls calved after 1st January 1856. 

Cows in Milk of any age. 

Cows in Calf of any age. 

Heifers calved after 1st January 1856. 

HIOHlI^D. 

Bulls calved before 1st January 1856. 

Bulls calved after 1st January 1866. 

Cows of any age. 

Heifers calved after 1st January ..1855. 

Heifers calved after 1st January .....1856. 


HORSES, 

Fot Agricultural Purposes. 

Stallions foaled before 1st January. 1855. 

Entire Colts foaled after 1st January... 1855. 
Entire Colts foaled after Ist January...l866. 
Entire Colts foaled after 1st January.. .1857« 
Brood Mares foaled before 1st January...l8d5. 


Fillies foaled after 1st January 1855. 

Fillies fteled after 1st January 1866. 

Fillies foaled after 1st January... 1857. 


SHEEP. 

LEICESTER. 

Tups not more than four shear. 
Dinmont or Shearling Tups. 
Ewes not more ihan four shear. 
Shearling Ewes or Gimmers. 

CHEYIOT. 

Tups not more than four diear. 
Dinmont or Shearling Tups. 
Ewes not more than four shear. 
Shearling Ewes or Giimners. 
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BLAOB-FAOBD. 

Tups not more than four shear. 

Dinmont or Shearling Tups. 

Ewes not more than four shear. 

Shearling Ewes or Gimmers. 

SOTJTHDOWK. 

Tups not more than four shear. 

Dinmont or Shearling Tups. 

Ewes not more than four shear. 

Shearling Ewes or Gimmers. 

LOJSrO-WOOIiLED SHEEP OTHER THAN LEICESTER. 

Tups not more than four shear. 

Ewes not more than four shear. 

Note * — Ewes and Gimmers to he exhibited in pens of three. 


SWINE. 

Boarsy large breed. | Sows, large breed. 

Soars, small breed. { Sows, small breed. 

Hgs not exceeding 8 months old. 

EXTRA STOCK. | 

CROSSES. 

Ciows of any age. 

Heifers calved after 1st January.. .1856 
Heifers calved after 1st January... 1857 


POULTRY. 


Coloured Dorking. 
White Dorking. 
Coloured Cochin-China. 
White Cochin-China. 
Bramahpootra. 


Spanish. 

Golden Hamburgh. 
Silver Hamburgh. 
Poland. 


Game. 

Apy other distinct breed. 





VEa?EKINARY COLLEGE— MUSEUM — ^MONTHLY MEETmGS. IxYiil 


Bantams. 

Capons. 

White Aylesbury Ducks. 
Eouen Ducks. 


Any other breed. 

Black Norfolk Turkeys. 
Turkeys, any other brood. 
Geese. 


IMPLEMENTS. 

The Premiums will be substantially the same as those offered 
at Glasgow. 


VETEEINAET COLLEGE. 

This establishmnt is conducted by Plrofessor Dick, assisted by 
Mr Gamgee, Dr Allen Dalzell, and Mr Worthington. The curri- 
culum embraces the principles and practice of Veterinary Medicine 
and Surgery, with Anatomy, Physiology, and Demonstrations ; Che- 
mistry ; Materia Medica and Dietetics ; and the general management 
of domesticated Animals. 

Students have the advantage of assisting in an extensive prac- 
tice, and of performing the different operations which most fre- 
quently occur. 

Attendance on Two Courses is required before a Student is taken 
upon trial for diploma ; the examinations are conducted by Pro- 
fessor Goodsir and the leading members of the Medical Faculty ; 
hnd the Graduates of the College are eligible for appointments as 
Veterinary Surgeons in Her Majesty’s ifervice, and that of the 
East India Company. 

f 

MUSEUM. 

The Museum, George IV. Bridge, is open from eleven till three 
o’clock every day, except Monday. The public are admitted on in- 
scribing their names in the Visitors’ Book. Persons desirous of 
preserving objects illustrative of the Vegetable products of the 
country are invited to transmit them to the Conservator of the 
Museum. 

MONTHLY MEETINGS. 

Periodical Meetings are held in the Museum, when papers are 
read, and subjects in the science and practice of Agriculture are 
discussed. Strangers are admitted, but cannot take part in the 
%usiness. 
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LABOBATOBY- 


LABOEATORT. 

Br Anderson, the Society’s Chemist, redeiye communioations 
on aJl subjects connected with the diemical Bepartment, at the 
laboratory, 16 Shuttle Street, Glasgow. 

The following are the rates at which analyses, &c., are famished 
to Members of &e Society : — - 

1. Complete analysis of a SoO, including determinatioB of alka- 

lies and phosphates, 

2. A partial analysis of a Soil, such as the determination of the 

quantity of organic matter, and relatire proportion of day, 
sand, and carbonate of lime it contains, 10s. 

3. Quantitative determination of any one ingredient of a Soil, 

7s. 6d. 

4. Complete analysis of Saline Manures and other substances, 

such as Gypsum, Nitrates of Soda and Potash, Ammoniacal 
Salts, Guano, Oil-Cake, Bone-Bust, Eape-Bust, Superphos- 
phate of Lime, £1. 

5. Testing any of the above substances for adulterations, — ^for 

each sample, 5s. 

' This exmnination is suilcient to determine whether or 
not any of these substances are grossly adulterated, but it 
gives no idea of the comparative value of different Samples 
where all are genuine. 

6. Betermining the quantity of soluble and insoluble phosphates 

in a superphosphate, 10s. 

This determination generdly suffices to show whether 
the sample is of fair quality, and corresponds with the 
analysis by which it was sold, but not to fix its exact com- 
mercial value. 

7. Complete analysis of limestones, marls, shdl-sands, &c. £1. 

8. Examining any of the above substances for the quantity of 

lime, and ascertaining in the same the presence of Magnesia 
and Alumina, 7s. 6d. 

Ascertaining the proportion of these, 2s. 6d. additional 
for each substance. 

9. Complete analysis of the Ashes of any Plant, £3. 

10. Complete analysis of a water, £2. 

11. Betennination of the amount of salts in solution, and of the 

lime tlirown down by boiling in any water, 10s. 



LABORATORY. 


Ixxv 


12. Analysis of Tile or Fire-Clay, £1, 10s. 

18. Complete analysis of roots, grains, and other vegetable pro- 
ducts, £1. 

14. Examining products of Vegetation, or of the Dairy, such as 

nutritive matters in Wheat, or other grain — quantity of 
butter or cheese in milk — 6s. for each ingredient. 

15. Determination of the quantity of nitrogen in any substance, 

7s. 6d. 

16. Answers to letters asking advice on subjects within the de- 

partment dP the Chemist, 5s. 

The charges for other analyses not specified in the list will be 
settled by the Committee of Management, with reference to the 
amount of work which they involve, and on a scale similar to the 
above. 

IRSTEUOTIOlSrS FOR SELECTHrO SAMPLES FOR AITALTSIS. 

Much inconvenience and delay having been experienced by per- 
sons sending samples for Analysis which had not been sufficiently 
carefully selected, and were afterwards found not to represent the 
average composition of the substance, it is particularly requested 
that the following instructions may be attended to as closely as cir- 
cumstances will permit. 

Manures. — A, large handful of the Manure should be taken from 
each of at least five or six different parts of the cargo, and if any 
lumps are found in it, a due proportion of these should also he 
taken. The whole being laid on a large sheet of paper, should he 
carefolly mixed by rubbing with the hand, the lumps being broken 
down and mixed as uniformly as possible with the powdery part. 
If this mixture be carefully made, a quantity of it not exceeding 
two ounces will suffice for ihe analysis. It should he folded up in 
tinfoil to prevent its becoming dry, and is most cheaply and expe- 
ditiously forwarded by post. In default of tinfoil, the sample may 
be wrapped in double folds of strong writing paper ; and if the 
paper be well rubbed with wax, so as to make it impervious to 
moisture, it will answer nearly as well. Should the manure contain 
stones, or be very moist, or should any difficulty he e^rienced m 
making a uniform mixture, it is desirable that two or three pounds 
should be sent. 
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Soils . — In selecting Soils for Analysis, five or six. spadefuls 
should be taken from different parts of the fields and, after being 
spread out in a tbin layer for several days to dry, should be put 
two or three times through a fine sieve, so as to insure unifonn mix- 
ture. For a complete analysis, not less than four yxwnufe should be 
sent ; for a partial analysis, three or four ounces will be sufficient. 

Waiters . — ^Por the complete analysis of a water, about two gal- 
lons are required; fot the determination of the amount of salts in 
solution, and lime thrown down by boiling, a quart will suffice. A 
well-water may be selected at anytime; but the water of aspring or 
running stream should be taken in dry weather. The jars or bottles 
in which they are sent must be tightly corked and sealed. In the 
analysis of a mineral water, it may sometimes he desirable to deter- 
mine the amount of gases held in solution, in which case certain 
precautions must be observed which require the presence of a 
Chemist at the spring. 

Limestones^ Clags^ Ironstones^ Sfc , — ^If the bed of any of these 
substences of which the analysis is required be very uniform in ap- 
pearance, a piece of two or three ounces weight, taken from any 
part of it, win be esuougfa for analysis ; but in all cases it is better 
to send three or fonr chips from different parts of its thickness. 
Sometimes, where the characters of different parts of the bed vary 
much, separate analyses of these portions may be requisite, in which 
case two ounces of each may be sent. 

Every sample sent for analysis should be distinctly labelled, and 
marked with the name and address of the sender in full, and men- 
tioning whether he is a Member of the Society, and in the case of 
imported manures, the name of the ship should, if possible, be 
stated. All samples should he accompanied by a letter, specifying 
the nature of the information required, and, if possible, the object 
in view, as, by doing so, much trouble and delay will occasionally be 
saved. 


By order of the Directors, 

HALL MAXWELL, Sscretarg, 

Edinburgh, 6 Albyn Place, 

JPc^. 10, 1857. 
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Bo^, Bichard Louthian, of Staffbld 1804 

Boss, Thomas, Bachilton, Perth 1856 

Boss^ William, of Gi?eenside, Largo 
Bpnghead, David, Seedspan, Haddington 1850 

- ASeaf^i^,;yaii^^ i^iypthon^ 1844 

> i of Lihthons^ Glasgow 1838 

Bowat. Thomas, Gurriehill, Currie 1855 

Boy, Alexander, Waterton, Inch, Aberdeen 1856 

Boy, Frederick Lewis, of Nentbom 1837 

Boy, James jun,, Nursery and Seedsman, Abex'deen 1840 
Boy, John James, Avochie, Bothiemay 1825 

Boy, Bobert, W,S., Chester 1822 

Boyds, Bobert Whyt, Kirkcaldy 1866 

2580 Boyle, Dr John Forbes, Honorary Member 1841 

Bussell, Alexander James, W.S, 1846 


Bussell, Andrew Walker, of Kenlygreen, Newburgh 1864 
Bussell, Francis Whitworth 1836 

Bussell, James, of Aden ^ ' *1834 
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Bussell, James, Saughtonhall, Slateford 1848 

Bussell, James, Coalstoun Mains, Haddington 1861 

Bussell, James L., M.D.,ThornhiU, Secretary, Niths^ 
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Bussell, J ohn, one of the Principal Clerks of Session 1 806 ^ 
2690 Bussell, Bobert, of Dalnair 1834 

Bussell, Bobert, Kilwhiss, Ladybank . 1861 
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Rutherford, Walter, Ci'ailing Tofts, Jedburgh 1851 
Rutherfurd,Wm. Oliver, of Edgerston and Dinlabyre 1 825 
Ruxton, Andrew, DorbshUl, Ellon 1854 

Ruxton, John, M.I)., Hill of Piddes, Hill of Mcnic 1851 
Ruxton, William, Parnell, Brechin 1850 

Byburii, James, Drumlandle, Campbeltown 1850 

^Sutherland, His Grace George Granville, Duke 

of, K.G. 1813 

Sutherland, Her Grace Harriet, Duchess of 1834 
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2600 Strathmore, The Right Hon. 'i’hos. George, Earl of 1852 
f Selkirk, The Right Hon. Dunbar James, Earl of 1830 
Se AFIELD, The Right Hon. John Charles, Earl of 1842 
Southesk, The Right Hon. James, Earl of 1860 

Stair, The Right Hon. North, Earl of 1843 

fSiRATHALLAN, The Right Hon. William Henry, 

‘ Viscount 1847 

Saltoun, The Right Hon. Alexander, Lord 1854 

* Sinclair, The Right lion. Charles, Lord 1829 

Scott, The Right Hon. Lord John 1833 

Stuart, The Right lion. Lord James 1819 

2610 S YLVESTRE, The Baron de,Paris, Honorary Associate 1 836 
Stuart, The Hon. John 1824 

Stuart, The lion. Charles Francis 1826 

Sandilands, The Hon. James, Barnton 1855 

Seton, Sir William Coote, of Pitmedden, Bart. 1834 
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Murkle, Bart. 1832 

Stewart, Sir Michael Robert Shaw, of Blackhall 

and Ardgowan, Bart., M.P. 1848 

Sinclair, Sir George, of Ulbster, Bart. 1812 

Scott, Sir William, of Ancrum, Bart. 1829 

SiEyTART, Sir Wm. Drummond, of Grandtully, Bai't. 1839 
2620 SUTTiB, Sir George Grant, of Balgoiie and Preston- 
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Sinclair, Sir John, of Dunheath, Bart, ' 1824 

Steuart, Sir Henry M. Seton, of Allanton and 
Touch, Bart, 1835 
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Salmon, Henry, of Bonnysidc, Banker, Palkirk 1834 
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2630 Sanderson, Captain Archibald, of Glenlaggan 1844 
Sanderson, James, junior, Meigle, Galashiels 1864 
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Sands, William John, W.S. 1849 

Sang, Edward, Kirkcaldy 1855 

Sangster, Bobert B*, Banker, Golspie 1846 

Sawers, Alexander S., of Newhouse, Dunbar 1860 

Scarth, James, Banker, Leeds 1828 

Scarth, Bobert, of Binscarth 1843 

Sceales, Andrew, Blackburn House, Linlithgow 1828 
2640 Sclanders, Alexander, George Street, Edinburgh 1864 
Scobie, John, Lochinver, Golspie 1861 

Scoon, Kenneth, Castleton, Gorehridge 1864 

Scot, William, of Criiigmuie 1888 

Scotland, John, London 1835 

Scott, Adam, Dalmore, Boss-shire 1861 » 

Scott, Alexander, Beanston, Prestonkirk 1860 

Scott, Alexander, Craiglockhart, Slateford ’ ,1844 

Scott, Andrew, Glendouglas, Jedburgh 1848 

Scott, Carteret G., of Malleny 1842 

2660 Scott, Charles, Palmerton, Cockburnspath 1857 

Scott, Charles C., of Hawkhili 1831 ’ 

Scott, David 1823 

Scott, David, of Bi-otherton 1849 

Scott, David, Northfield, Portobeilo 1849 

Scott, Captain George, of Wooden 1844 
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I Scott, Henry, Crosslee, Selkirk 1853 

Scott, Hugh, of Gala 1846 
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2660 Scott, James Fitzmaurice, of Commieston 1843 
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Scott, John, Dunbeath Mains, Dunbeath 1860 

Scott, John, Finnart House, Greenock 1826 

Scott, John, W.S. 1842 

Scott, Captain Robert 1841 

Scott, Thomas, Beal, Berwick-on-Tweed 1866 

Scott, Thomas, of Beech wood 1843 
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Scott, Thomas M*MilIan, yr. of Wauchope 1843 
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Seton, Alexander, of Preston 1854 

2680 Seton, George, Advocate 1848 
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Shand, John, W,S. 1844 
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Sharp, James 1846 

Sharp, Thomas, Manufacturer, Paisley 1839 

Shaw, Alexander Nesbitt, Newhall, Fortrose . 1856 

Shaw, Charles, W.S., Sheriff-Substitute, Lochmaddy 1836 
Shaw, David, W.S., Ayr - 1836 

Shaw, Hary, junior, Bogfairn,^Tarland 1850 

2690 Shaw, Patrick, Advocate, Sheriff of Chancery 1835 

Shawe, R. F., of Bartinghame Thorpe, Hull 1838 

Shennan, James, Balig, Kirkcudbright 1857 

Shepherd, George, Shethin, Tarves 1854 

Shepherd, James, W.S. 1828 

Shirreff, Charles, Sherift-Substitute, Dunfermline 1829 
Shirreff, David, Viewfield, Inverness 1837 

Shirriff, David, Muirton, Drem 1847 

Sliiiriff, Samuel D., Saltcoats, Haddington 1850 

Shortreed, Robert, Altonburn, Yethoim 1854 

2700 Sidey, James, Pitcairngreen, Perth 1852 

Sim, Adam, of Coulter Mains 1836 

Simpson, Alexander, Teawig, Beauly 1846 

Simpson, Alexander, Downduff, Forres 1855 

Simpson, Alexander Horatio 1830 

Simpson, George, Bedmle, Jedburgh 1863 

Simpson, James Y., M.D., Professor of Midwifery, 
University of Edinburgh 1848 

Simpson, James, Mawcarse, Kinross . 1851 

Simpson, Robert, of Cobairdy 1839 . 

Simpson, Thomas H., GortMee, Lasswade 1866 

2710 Simpson, William, of Glenythan, Aberdeen 1835 

Simson, Charles, of Threepwood, Lauder 1850 

Simson, George, of Pitcorthy 1841 

Simson, James, Secretary of the Melrose Farmeris 

Society, Melrose , 1852 

Simson, Thomas, Blainslie, Lauder 1850 
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Sinclair, Dngald, ELilchmaig, Tarbert 1826 

Sinclair, James, of Forss 1830 

Sinclair, John, of Lochaline 1834 

Sinclair, John, Borlum, Drumnadrochit 1856 

2720 Sitwell, Major William H., Sydenham, Kent 1845 

Siveright, James * 1850 

Skelton, George, of Livcmettie Lodge 1837 

Skene, George, younger of Rubislaw 1831 

Skene, Moncreiff, younger of Pitlour 1849 

Skene, Patrick George, of Hallyards 1825 

Skene, William F., W.S. 1831 

Skinner, Captain C. G. McGregor, Belfast 1823 

Skinner, James, Drumin, Ballindalloch 1827 

Skirving, Adam, of Croyes, Dumfries 1857 

2730 Skirving, James, Luffness Mains, Haddington 1850 
Skirving, Robert Scot, Campton, Haddington 1846 

Sligo, John, of Carmyle 1826 

Smail, William Archibald, of Overmains 1847 

Small, David, Writer, Dundee 1843 

Small, Patrick, of Dimanean 1826 

Small, William, Merchant, Dundee 1843 

Smart, Geoige, of Caimbank, Montrose 1854 

Smart, James, Liberton, Edinburgh 1848 

Smith, Alexander, Civil Engineer, Aberdeen 1847 

2740 Smith, Alexander, Engineer, Glasgow 1852 

Smith, Andrew, Blackwood, Lesmahagow'' 1856 

Smith, Archibald, Sheriff-Substitute, Glasgow 1838 

Smith, Charles, Whittingham, Prestonkirk 1853 

Smith, Charles Hope Johnstone, Garden Architect 1836 
Smith, David, Merchant, Leith 1854 

Smith, David, W.S. 1833 

Smith, E, B., of Blackwood House, Ecclefechan 1839 

Smith, George, Moffat, Surgeon, II.N. 1829 

Smith, George, Minmore, Ballindalloch 1839 

2760 Smith, George Campbell, Land-Surveyor, Banff 1837 

Smith, Hugh, Carnwatli Mill, Lanark 1854 

Smith, James, Architect, Glasgow 1838 

Smith, James, Lawhill, Auchterarder 1866 

Smith, James, of Jordanhill 1823 

Smith, James, of Olrig 1856 

Smith, John, Harecraig, Dundee 1843 

Smith, John, Advocate, Aberdeen 1861 

Smith, John, Hillhead, Forres 1855 

Smith, John Gordon, Nevie, Ballindalloch 1852 
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2760 Smitli, Jolm T., Goswick, Berwick-on-Tvveed 1864 

Smith, Major Hope, of Cruicksfield, Dunse 1863 

Smith, Robert, Edinburgh 1839 

Smith, Robert, Kersquarters, Kelso 1864 

Smith, Robert, Ladyland, Dumfries 1860 

Smith, R. M., Merchant, Leith 1864 

Smith, Thomas, Banker, London 1798 

Smith, Thomas, Dalfibble, Lochmaben 1860 

Smith, William, Cattle Salesman, Edinburgh 1864 

2770 Smith, William, East Learmonth, Coldstream 1854 

Smith, William, of Carbeth-Guthrie 1823 

Smith, William, Line, Ballindalloch 1857 

Smith, William, jun.. West Drums, Brechin 1856 

Smyth, Alexander, Drumduan, Forres 1866 

Smythe, William, of Methven 1846 

Smollett, Alexandei*, of Bonhill, M,P. 1826 

Soinervail, Peter, Glendevon, Linlithgow 1867 

Somerville, James, Merchant, Glasgow 1838 

Somerville, James, Ladyurd, Kirkurd 1848 

2780 Somerville, Samuel, of Ampherlaw,M,D., Edinburgh 1841 
Somerville, Samuel H. May, of Broadfield 1845 

Somerville, Thomas, of Greenfield 1846 

Somerville, William, Merchant, Glasgow 1850 

Souter, Alexander, Secretary, Banffshire and Turriff 

District Agricultural Association, Banff 1854 

Souter, David Robertson, Edinburgh 1847 

Souter, Francis George, Edinburgh 1840 

Speid, James, of Forneth J.843 

Speir, Thomas, of Blacks ton 1838 

Speirs, Archibdd, H.EJ,C.S., Cowden Hill, Dollar 1852 
2790 Speirs, Thomas Dundj^s, Burnfoot 1838 

Spens, Nathaniel, of Craigsanquhar, W.S, 1848 

Spens, William, Glasgow 1846 

Spooner, Lucius Henry, Munlochy 1850 

Spottiswoode, John, of Spottiswoode 1812 

Sprot, James, of Spot 1830 

Sprot, Jolm, Edinburgh 1830 

Sprot, Mark, of Garnkirk 1820 

Sprot, Mark, of Riddell 1830 

Sprot, Thomas, W.S. 1826 

Stables, William Alexander, Cawdor Castle, Nairn 1836 
2800 Starforth, John. Architect, Edinburgh 1854 

Stark, William, of Easter Camps, Ratho 1865 

Stedman, James, Banker, J^burgh 1851 

Steedman, James, Boghall, Roslin 1847 
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Steel, Samtiel, of W^ygatesliaw 1849 

Steele, Robert, of Knock Castle 1853 

^ Steele, William, Sheriff-Substitute of Dumbarton 1828 
Stegmann, Conrad, Merchant, Leith 1854 

Stenhouse, George, West Pilton, Blackball 1850 

Stenhouse, James, Southfield, Corstorphine 1860 

2810 Stenhouse, James, younger of Northfod 1862 

^ Stenhouse, John, Quarr^ord, Gifford 1855 

Stephen, William, Inchbroom, Elgin 1853 

Stephens, Henry, Redbrae Cottage, Edinburgh 1826 

Steuart, Andrew, of Auchluncart 1846 

Steuart, Archibald Seton, Alloa 1835 

Steuart, Claud Scott, Dalguise 1843 

Steuart, James, W.S. 1842 

Steuart, Robert, of Carfin 1833 

Steuart, Robert, of Parsons Green, Glasgow 1844 

2820 Steuart, William, London 1833 

Stevens,, John, New Mills, Dalkeith 1866 

Stevens, Moses, of Bellahouston 1832 

Stevenson, Alexander, Banker, Langholm 1839 

Stevenson, Alexander, S.S.C. 1813 

Stevenson, Andrew, United States, Honorary Asso- 
ciate 1839 

Stevenson, Andrew, Duncanland, Gifford 1865 

Stevenson, Charles, Edinburgh 1860 

Stevenson, David, C.E., Edinburgh 1863 

2830 Stevenson, David, Newburnshot, Cramond 1861 

Stevenson, Duncan, Carlton Street, Edinburgh 1824 

Stevenson, Captain Hugh 1805 

Stevenson, Jolinj Oban 1842 

, Stevenson, John B., Westfield, South Qiieensferry 1863 
Stevenson, Thomas, Mount-Lothian, Penicuik 1863 

Stewart, Alexander, Dalvey, Grantown 1862 

Stewart, Captain Dugald 1799 

Stewart, Charles, Aberfeldy 1834 

Stewart, Charles, of Ardsheal 1846 

Stewart, Charles, of Hillside 1823 

2840 Stewart, Charles, Solicitor, Inverness 1840 

Stewart, David, London 1842 

Stewart, George, Kirkchrist, Kirkcudbright 1844 

Stewart, Henry, of St Fort 1837 

Stewart, Henry Black, of Balnakiely 1838 

Stewart, James, Pitskellj, St Martins, Perth 1851 

Stewart, James, New Market, Aberdeen 1864 

Stewart^ Rev. James, Abemethy, Grantown 1866 
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Stewart, John, of Dalgnise 1823 

2860 Stewart, John, of Findynate, M.D., R.N. 1839 

Stewart, John, of IS'ateby Hall, Lancashire 1861 

Stewart, John; of Cardross, Dumbartcm 1851 

Stewart, John, Strathaven 1854 

Stewart, John, Upper Ardroscadale, Rothesay 1855 

Stewart, John Lorn, of Coll 1824 

Stewart, Mark S., of Southwick 1837 

Stewart, Robert, of Ballechin, Dunkeld 1854 

■ Stewart, Robert, younger of Drumore Campbeltown 1855 
Stewart, Robert Hathorne Johnstone, of Straiton 1846 
2860 Stewart, Samuel, Sandhole, Stricheii * 1857 

Stewart, Stair Hathorn, of Physgill 1828 

Stewart, Thomas, Carterhaugh, Selldrk 1852 

Stewart, William, Sheriff-Clerk, Kincardineshire 1825 
Stewart, William, Ballaterach, IBallater 1829 

Stewart, William, of Blackhouse, Largs 1844 

Stewart, William, of Shambellie 1845 

Stewart, William, Tonroich, Campbeltown 1850 

Stirling, James, C.E., Edinburgh 1852 

Stirling, John, of Kippendavie 1833 

2870 Stirling, J, D. Morris, of Blackgrange 1841 

Stirling, Thomas Graham, of Strowan 1839 

Stirling, William, of Content 1823 

Stirling, William, of Keir, M.P. 1841 

Stirling, William, junior, Kenmuir 1855 

Stobie, Thomas, Balneithill, Kinross 1851 

Stodart, Archibald, Covington, Biggar 1855 

Stodart, David, Jerviswood Mains, Lanark 1855 

Stodart, George Tweedie, of Oliver, W.S. 1839 

Stodart, James, Walston, Carnwath 1855 

2880 Stodart, James, Drumelzier, Rachan Mill 1855 

Stodart, John, Muirhouse, Carnwath 1851 

Stodart, William, Chesterhall, Biggar 1855 

Stoddart, Alexander, Ballendreck 1829 

Storrie, Francis, V,S., East Linton 1850 

Story, Johuj Merchant, Leith 1861 

Stott, Gibson, Edinburgh 1832 

Stott, John, Hetherwood, Dumfries ^ 1855 

Strachan, !l^lph, Crosshouse, Milton Bridge 1853 

Straton, George Thomas, of Kirkside 1842 

2890 Stronach, William, Ardmellie, Hnntly 1840 

. Stuart, Captain John / 1Q09 
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Stuart, Samuel M'DowalL Glasgow 1845 

Sturrock, Join, Banker, Dundee ■ , 1843 

Sutlierland, Eric, Shempston, Elgin . 1853 

Sntlierland, George, of Forse 1849 

Sutlierland, J^oseph, Shiness, Lairg 1866 

Sutherland, Robert, Shiness, Lairg 1866 

Sutherland, Sinclair, New Pitsligo 1852 

Sutiie, James, Newmains, Inchture 1855 

2900 Swan, John, Cattle Salesmen, Edinburgh 1861 

Swan, Robert, Writer, Kelso 1852 

Swinburne, Colonel T. R., of Marcus 1843 

Swinton, Ar<jh. Campbell, yi\ of Kimmerghame 1841 

S^vinton, John Campbell, of Kimmerglianie 1810 

Sydserft', Thomas Buchan, of Ruchlaw 1863 

Syme, James, Professor of Clinical Surgery, Uni- 
versity of Edinburgh 1888 

Syme, Robert, Couston, Dalgetty, Aberdour 1854 

Symers, Colin, of Kingskettle 1843 

Symington, Thomas 1848 


TaAQUAiE, The Bight Honom^able Charles, Earl of 1811 
Tobphichen, The Right Hon. James, Lord 1821 

ToBPHicHEif, The Hon.Roheri Sandilands, Master of 1831 
Theiepland, Sir Patrick Murray, of Fiiigasfc, Bart. 1824 
Tait, Alexander D., of Millrig 1845 

Tait, George, Advocate 1808 

Tait, James, Banker, Kelso 1846 

- Tait, John, Sheriit of Kinross and Clackmannan 1834 
Tait, Joseph, Brankanentham, Portsoy 1862 

2920 Tawse, John, Advocate ’ 1825 

Taylor, Farquharson, Wellhouso, Aberdeen 1850 

Taylor, Malcolm, Ardnadam, Dunoon 1853 

Taylor, Robert, Dumfrennie, Banchory 1857 

Taylor, WiBiam, North Queensferry 1828 

Telfer, Alexander Bell, Cunning Park, Ayr 1862 

Tennant, Charles, of the Glen 1863 

Tennant, Charles J,, St Rollox, Glasgow 1838 

Tennant, Hugh, of Wellpark, Glasgow 1888 

Tennant, John, of St Rollox ^ 1833 

2930 Thew, Edward, Shortridge House, Alnwick 1855 

Thoms, Alexander, of Rum^ay 1842 

Thomas, James, Forthar, Kettle 1855 

Thompson, Andrew, Berwick-on-Tweed 1845 

Thompson, John, Paston, Coldstream 1866 
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Thompson, Richard, Clieswick East Housfe, Nor- 

thumherland 1854 

Thomson, Alexander, of Banchory 1821 

Thomson, Alexander, Banker, Greenock 1825 

Thomson, Alexander, of Whiterig , 1838 

Thomson, Arthur, Banker, Aberdeen 1841 

2940 Thomson, George, of Burnhouse 1836 

Thomson, George, The Catterick Forest, Yorkshire 1854 
Thomson, Henry Sinclair, The Manse, Penicuick 1854 
Thomson, James, Papple, Haddington 1828 

Thomson, James, Mungoswalls, Danse 1855 

Thomson, John, Banker, Edinburgh 1833 

Thomson, John Anstruther, of Charleton 1848 

Thomson, Peter, PefFermill, Liberton 1849 

Thomson, Robert, Advocate, Sheriff of Caithness 1835 
Thomson, Robert John, Haningside, Linlithgow 1852 
2950 Thomson, Thomas, Merchant, Glasgow 1850 

Thomson, Dr William, of Quocies, Stonehaven 1849 
Thomson, William, of Balgowan 1844 

Thomson, William, Grain Merchant, Edinburgh 1854 
Thomson, William Thomas, Edinburgh 1841 

Threshie, David Scott, W.S, 1824 
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Timins, William, of Hillfield, Stanmore, Middlesex 1844 
Tindal, James, Stonehaven 1849 

Tod, George, Lochran, Blair- Adam 1851 

2960 Tod, George, Gorgie Mains, Edinbuigh 1854 

Tod, Hugh, W,S, 1817 

Tod, Peter, of Meikleholmside 1829 

Tod, Robert, Cardrona, Hoblehouse 1853 

Tod, William, Gospetrie, Kinross 1851 

Tod, William, Cattle Agent, Edinburgh 1851 

Tod, William, Elphinstone Tower, Tranent 1852 

Todd, John, of Finnich, Dumbarton 1838 

Todd, Peter, Burican, Arran ' 1844 

Torrance, George M'Micken, of Threave 1827 

2970 Torrance, Thomas,, Meadowhead, Liberton 1831 

Torrance, William, Gilmerton 1831 

Torrie, Thomas Jameson, Advocate 1837 

Traill, George, of Ratter, M.P. 1822 

Traill, Thomas Stewart, of Tirlot, M.D., Professor 
of Medical Jurisprudence, University of Edin- 
burgh 1834 

Traill, William, of Woodmck, Orkney 1821 
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Trotter, Charles, of Woodhill 1841 

2980 Trotter, John P., Sheriff-Substitute, Dumfries 1831 
Trotter, Eichard, of Mdrtonhall 1836 

Trotter, Eobert l^ox, of Ballindean 1829 

Tudhope, George, Cplinhill, Strathaven ' 1850 

Turnbull, Alexander, of Dykethead 1854 

Turnbull, Archibald, of Bellwood 1826 

Turnbull, John, ITorth Bridge, Edinburgh 1855 

Turnbull, J. J., Merchant, Leith 1854 

Turnbull, John, of Abbey St Bathans, W.S. 1844 
Turnbull, John, Spittal, Hawick 1842 
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Turnbull, Eobert, Falnash, HA^yick 1854 
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Turner, Duncan, Corachaine, Dunoon 1853 
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Turner, John, of Tumerhall 1853 

Turner, Peterj Haggs, Eatho 1855 
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Turner, Thomas, l^’orthrigg, Haddington 1855 
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Vere, W. E. Hope, of Craigiehall and Blackwood 1846 
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f Wemyss, The Eight Hon, Francis, Earl of 1819 

fWiLLouGHBY d’Eresby and Gwydir, The Bight 

Honourable P. Drummond Burrell, Lord 1808 

Ward, The Bight Honourable William, Lord 1848 

Walpole, The Honourable Henry, Wolterton Park 1846 * 
Waddell, William, of Easter Mofiat, W.S, 1818 
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Walker, Robert, Montbletton, Banff 1853 
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3040 Walker, Robert, Mains of Portlethen, Aberdeen 1847 
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Walker, Dr Thomas, of Polmont Bank 1843 

Walker, William S., of Bowland 1835 

Walker, William, Inner Avon, Polmont 1854 

Wallace, David, Balgrummo, Leven 1852 

Wallace, William of Auchinvole 1844 

Walrond, Theodore, of Calder Park 1850 

Wardlaw, Major James, Lancashire Rifles 1856 

Wason, Rigby, of Corwar 1836 

3060 Waterston, Charles, Banker^ Inverness 1839 

Watson, Crawford, Netherton of Logie, Peterhead 1855 

Watson, George, Dalkeith Park 1854 

Watson, George, Liberton Mains, Edinburgh 1848 

Watson, Henry George, Accountant, Edinburgh 1^41 

Watson, Hugh, Keillor, Coupar-Angus 1828 

Watson, John, Manager of the Edin. Gas-Light Co. 182o 

Watson, John, junior, Over Johnston, Motherwell 1867 

Watson, Peter, Campbeltown 1847 

Watson, R. H., Bolton Park, Cumberland 1852 
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